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TO THE STUDENT. 


The student may at first omit the portions printed in small type, 
and those marked with an asterisk, including the whole of chapter 
xiii. With these exceptions he should carefully read chapters 
i., ii., xiv., and xv., immediately on joining the ophthalmic hospital 
or department. 



DISEASES OF THE EYE 


CHAPTER I. 

PaELTMINARY NoTE ON THE ClINICAL EXAMINATION OF EyE 

Patients. 

In general medicine and surgery, the importance ol systematic 
clinical methods is well recognised. System is even more necessary 
in the clinical study of diseases of the eye, where the changes from 
the normal arc often so minute that they may readily escape 
observation, and the symptoms depending on derangement of the 
functions of the organ are sometimes such, that tlie patient may 
himself be unaware of them. 

Before examining the eye, a general observation of the patient 
should be made, whereby suggestive hints are often obtained for 
diagnosis. For example : the manner in which a patient enters 
a room may help to distinguish between an aflection of the nervous 
apparatus of the eye and cataract, or his gait may suggest an affec- 
tion associated with disease of the spinal cord. ’ Again, a strumous 
appearance, enlarged glands, eczema, sj'philitic eruptions, or the 
aspect due to hereditary syjihilis afford information not to be 
disregarded. 

There are many obvious local conditions, which are liable to 
escape the attention of a beginner who is, as so many are inclined 
to be, too hasty in beginning a close inspection of'the eyeball itself ; 
for example, the presence of slight strabismus, photophobia, or slight 
ptosis, or the sleepy appearance due to the heavy thickened lid in 
granular ophthalmia. We mention these merely to indicate the 
advantages which may be gained by quietly taking a general view 
of the patient, and of his eyes, at a little distance, before proceeding 
to examine the latter more closely. 

The examination oi^the eye may be divided into three parts, 
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[chap. I. 

which are usually taken in the following order : 1. Objective ex- 
amination in daylight. 2. Subjective, or functional, examina- 
tion. 3. Objective examination in the dark room. All these will 
be described in their appropriate places in the following pages, and it 
is only necessary here to mention some of their subdivisions. Under 
the first will come inspection (and palpation when possible) of 
the orbit, eyelids, lacrimal passages, conjunctiva, cornea, anterior 
chamber, iris (its colour and structure, and the mobility, shape, 
aiid size of the pupil), anterior layers of the lens in the pupillary 
area, and testing the intra-ocular tension. The second will include 
tests for acuteness of vision, field of vision, accommodation, orbital 
muscles, colour-vision, and light-sense. Kinafly, in the dark 
room the anterior parts of the eye, including the lens, and some- 
times the anterior portion of the vitreous hmtiour, are first ex- 
amined by reflected light, with oblique illumination, and then with 
a strong + lens in the ophthalmoscope. The details of the fundus 
are tlum observed with the ophthalmoscope^ and the ndraction 
is estimated if necessary. One should never omit to com])ar(‘ the 
affected eye with its fellow, if only one eye be diseased. 

It is not intended that all these methods of examination should 
be put into use, or considered even necessary, in every case ; but 
th^^ should be borne in mind, if nothing is to escape attention. 

OPTICAL STRUCTURE AND FUNCTIONAL EXAMINATION 
OF THE EYE. 

Optical Structure of the Eye —The eye is a dark chamber 
lined by the uveal ])igment, which prevents the rays of light from 
ejitering it, except through the transparent media and pupil. It 
possesses three refracting or dioptric^ media, limited by three 
convex surfaces. The dioptric media are the aqueous humour, 
the substance of ^the crystalline lens, and the vitreous humour. 
The convex surfaces are the anterior surface of the cornea,^ and 
the anterior and posterior surfaces of the crystalline lens. 

By aid of this apparatus, which is called the Dio'ptric System of 

^ The phenomena of refraction are sometimes referred to as Dioptrics, 
and those of reflection as Catoptrics. 

* The posterior surface of the cornea may bo neglected, since it is 
parallel to the anterior surface and the index of ret "action of the cornea 
is the sayie as that of the aqueous humour. ' 
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the eye, distinct inverted images of external objects are formed on 
the retina, in th(isamc way images are formed by a convex lens 
(see § 22 , chap. xiv.). 

The refracting surfaces, which are practically s])lierical, arc 
centred on the Optic Axis (0 l\ Kig. 1 ), an imaginary line which, 
passing through the optical centre (iV) of the eye, meets the retina 
at a point (P), the posterior principal focus (§15, chap, xiv.), 
slightly to the inmn- side of the macula lutea (^/). 

The optic axis of the eye 
is similar to the ])rincipal 
axis of a convex lens (sec § 

14, chap. xiv.). The optical 
centre N, wdiicli is called the 
Nodal Point, is situated just 
in front of the posterior sur- 
face of the hms, and rays 
'passing through it are not 
deviated in their path, being 
in fact secondary axes (§ 14, chap. xiv.). F M is the Visual 
Line, which unites the object looked at (called the pohit of 
fixation) with the macula lutea (M) and passes through the 
nodal point. ^ 

The Ijinc of Pixaiion (R F) joins the centre of rotation (7^) of 
the eye with the point of fixation. 'Hie ajigle 0 R F formed at the 
centre of rotation, by the optic axis and the line of fixation, is 
called the angle 7 .* 

The line of fixation and tin' visual line so nearly coincide that 
in practice we regard them as identical ; and hence the angle 7 
is practically tlui same as 0 N F. 

The angle k is the angle betweeji the fixation line and a per- 
pendicular line through the cornea, opposite^the centre of the 
pupil. In practice it is the angle k whi(h is measured. It not 


Fio. 1 . — 0 F, Optic axis; V M, Vis- 
ual line ; 0 R F, angle y ; R, centre of 
rotation ; N, nodal point ; C, centre of 
cornea. 


^ Some writers eall*this angle a (alpha). But the angle a originally 
meant the angle between the visual line and the major axis of the corneal 
ellipse, and was founded on the view that the cornea was an ellipsoid — 
a view^ which has been showm to he eiToneous by Tseherning and others. 
Indeed, the “ woftiing area,” or optical portion of the cornea, which 
includes to 10°, is aj^proximatedy spherical. * 
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equal to the angle 7 , because the centre of the pupil is a little to 
the inner side of the centre of the cornea. , 

In order to measure the angle fc, the eye is placed at the peri- 
meter (p. 18) as for an examination of its field of vision, that is 
to say, looking at the zero point. A caudle flame is then moved 
along the arc of the perimeter, until the corneal image of the light 
appears to the observer (whose eye is in a line with candle and 
image) to be in tlie centre of the pupil. The position of the flame 
at the perimeter then gives the angle k. The average size of the 
angle /c is 0 °. 

Refraction. 

By the Refraction of the Eye is meant, in a general sense, the 
faculty it has when at rest (i.e., without an effort of accommoda- 
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tion) of altering the direction of rays of light which pass into it, 
making paralh^l rays convergent, and divergent rays less divergent. 
But, as usually understood, it means the relation which the position 
of the retina bears to the principal focus of the dioptric system. 

In Normal Refraction, or Emmetropia (efifierpov, the standard ; 
the eye), as it is termed, the retina lies at the posterior principal 
focus (Fig. 2), and therefore parallel rays are brought to a focus 
on the layer of rods and cones of the retina, and form on it a dis- 
tinct inverted image of the point or object from which they come. 
The emTnetro])ic eye, in a state of rest, is thus adapted for seeing 
distant objects, and its far point (punctum remotum) is at infinity. 
Conversely, if the retina be illuminated, the rays proceeding from 
any point on it will emerge from the eye parallel. In the normal 
eye the posterior focal length of the diopti^ic system is 23 mm., 
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and the average length of the eyeball including the sclerotic is 
24 mm. 


Accommodation. 

The eye can sec near objects distinctly as well as distant ob- 
jects, although the rays from any given point (a, Fig. 3) of a near 
object reach the eye with a divergence so considerable, that they 
could not be brought to a focus on the retina by the unaidt^d re- 
fraction, but would converge towards a point (their conjugate 
focus a') behind the retina, and would not form a distinct image 
on the latter, but merely a blurred image or circle of diffusion 
(at he). It is obvious, therefore, that an increase of refracting 
power in the eye is necessary, in order that near objects may be 
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distinctly seen. It is this increase in the refracting power for the 
purpose of near vision which is called Accommodation. 

The Mechanism of Accommodation is as follows The ciliary 
muscle (m. Fig. 4) contracts, thus drawing forward the chorioid 
and the ciliary processes, and relaxing the zonula of Zinn (z), which 
is attached to the latter. The lens (?), which was flattened by the 
tension of the zonula, is now free to assume a more spherical shape, 
in response to its own elasticity. The posterior surface of the 
lens scarcely alters in shape, being fixed in the patellary fossa ; 
but the anterior surface becomes more convex, thus increasing its 
refracting power. Associated with the act of accommodation is 
a contraction of the pupil. The accompanying figure (Fig. 4) 
represents the changes which take place in accommodation, the 
dotted lines indicating the latter state. 

Tscherning has shown that the increased curvature of the 
anterior surface 6f th^e lens occurs mainly in the centre of that 
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surface— in othci’ words, that in accoiinnodation the anterior surface 
becomes soni(*what conical, and not merely morp spherical. He 
holds tliat this is due to a tightening, and not to a relaxation, of 
the zonula. This theory lias been vigorously combated by other 
observers, aJid its true value remains to be determined. 

During accommodation the lens alters its ])osition so as to be- 
come slightly lowered. 

AccomuKulation is always associated with contraction of the 
pupil and convergence of the optic axes. 

The Far Point and the Near Point. - It is possible for tin* eye, 



Fig. 4. — c, cornea ; a, anterior ebainber ; /, lens ; i\ vitreous humour ; 

7, iris ; z, zonula of Zinn ; m, ciliary muscle. 

by changing the accommodation, to see objects accurately at every 
distance from its Far Point — i.c., its most distant point of dis- 
tinct vision (Punctum Remotum,- E.), up to a point only a few 
centimetres from the eye, called the Near Point (Punctum Proxi- 
mum, — P.). We can find the latter by directing the patient to 
look at a page printed in small type, and by bringing it slowly 
closer and closer to his eye, until a point is reaclual where he cannot 
distinguish the words and letters, which become blurred. A point 
very slightly more removed from the eye than this, wluu'c he eaii 
read distinctly, is the near point. Between the near j>oint and 
the eye vision is indistinct, because no effort of the ciliary muscle 
can produce the amount (if convexity of the lens required for so 
short a distance. '' 
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* The Amplitude and Range of Accommodation— This is 
the amount of ^iccoinmo dative effort of which the eye is capable 
— i.e,y the effort it makes in order to adapt itself from its Far Point 
(E.) up to its Near Point (P.). The amplitude of accommodation 
(a), therefore, is equal to the difference between the refracting 
power of the (‘ye when its accommodation is exerted to the utmost 
(p), and when at rest (r), as expressed by the formula a ~ p — r. 
It may be represented by that convex lens placed close in front 
of the eye, which would take the place of the increased convexity 
of the lens, or, in other words, which would give to rays coming 
from the nearest point of distinct vision a direction as if they came 
from the far point. The number of this lens expresses the ampli- 
tude of accommodation in a given eye. 
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For example : if, in an emmetropic (^ye (E, Fig. 5) the near 
point be situated at 20 cm., then a convex lens {L) of 20 cm. focal 
length placed close to the. eye (between that point and the eye) 
would give to rays coming from the near point a direction as though 
they came from a distant object (i.c., would make them parallel), 
and this normally refracting eye would then be enabled, by aid of 
its refraction alone, to bring these rays to a focus on the retina. 
Making use of the above equation, we find in this case— since a 
focal length of 20 cm. represents a lens of 5*D — that a = 5 — r, 
but R being situated at infinity (designated by the sign oo), 

^ ^ — 0 ; therefore a— 5 — 0— 5 D.^ 

R 00 ^ 

The amplitude of accommodation (i.e., the number of the lens 

^ It must bo observed that R represents tlie distance of the Far Point 
fr()m theteye, while rtroprosonts tho refractive power which is added to 
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which would represent it) is the same in every kind of refraction, 
according to the age of the individual, but in emrpetropia alone is 
a = p as above, because in it alone is r = 0. 

It is evident that, as the refractive power of the eye is in- 
creased during accommo- 
dation, the eye is rendered 
temporarily myopic as re- 
gards parallel rays (Fig. 6). 

Under the head of 
“ Anomalies of Accommo- 
dation,” o^ap. XV., will be 
found DonUers’ diagram re- 
presenting the amplitude 
of accommodation at dif- 
ferent ages. 

The Range oj Accommodation is the distance between the far 
point, K, and the near point, P. As will be seen later on, it is not 
always the same foi* a given amplitude. 

Connection between Accommodation and Convergence (Re- 
lative Accommodation),— By convergence we mean the inward 
rotation of the eyes which is necessary in looking at a near object, 
in o:yJer to obtain single vision with both eyes. With each degree 
of convergence of the visual lines a certain effort of accommo- 
dation is associated. Thus, if the object be situated 2 metres 
from the eye, tlic visual lines converge to that point, and a certain 
* effort of accommodation (0*5 D) is made. But this connection 
between accommodation and convergence is somewhat clastic, for 
the accommodative effort may be increased or decreased, while 
the object is kept distinctly in view, and the same convergence 
maintained. That it may be increased is shown by the experi- 
ment of placing a weak concave glass before the eye, when it will 

the oyo by accommodation, or by a lens, in order to adapt it for tiie dis- 
tance R. Hence it is evident that r = because the strength, or re- 

R 

fractive power, of a lens is inversely as its focal ^length — e.g.^ a lens of 
the strength of 4 D will have a focal length of J that of a lens of 1 D — 

t.e.,— = — = 25cm. (8ee§28,ch. XIV.). Similarly, j and o=j^, 

P representing the distance of the Near Point, and A the focal length of 
the lens a which represents the Amplitude of Accommodation. 



Fig. 6. — Eye accommodated for 0 
which forms a distinct image on the re- 
tina, H. Parallel rays now unite in front 
of the retina at a shorter distance, F. 
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be found that the object is still distinctly seen ; or if a weak con- 
vex glass be hoid before the eye the object will also be clearly 
seen, showing that the accommodative effort may be lessened 
without affecting vision or convergence. This amplitude of ac- 
commodation for a given point of convergence of the visual lines, 
found by the strongest concave and strongest convex glasses with 
which the object can still be distinctly seen, is called the Relative 
Amplitude of Accommodation. That part of it which is already in 
use, and is represented by the convex lens, is termed the negative 
part ; wliile the positive part is represented by the concave lens, 
and has not been brought into play. For sustained accommoda- 
tion at any distance, it is necessary that the positive part of the 
relative amplitude of accommodation be considerable in amount. 

Moreover, the convergence may be altered, while the same 
effort of accommodation is maintained, as is shown by the experi- 
ment of placing a weak prism with its base inwards before one eye. 
In order that the object may then be seen singly, it will be neces- 
sary for the eye before which the prism is placed to rotate somewhat 
outwards ; and it will be found that the individual can do this, 
while at the same time he sees the object with the same distinctness, 
showing that the same effort of acjcommodation has been main- 
tained, although the angle of convergence of the visual axis iuHess 
than before. 


Convergence. 

* Range and Amplitude of Convergence.— The nearest point 
for which the eye can converge and still sec single is the Near Point 
of convergence. The Far Point of Convergence is the point at which 
the visual lines meet when the eyes are at rest ; as the position of 
rest is one of slight divergence, this imaginary point usually lies 
behind the head, and the deviation from parallelism to this degree 
of divergence is known as negative convergence. The Amplitude 
of Convergence is the sum of the positive and iiegative convergence. 
The Range of Convergence is the distance between the far and near 
points of convergence. 

The near point of convergence is found by bringing an 
object, such as a fine line, up to the eyes in the middle line, until 
it Ifegins ,to be seen Rouble. The far point of convergence, or 
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rather the negative convergence, can be measured by prisms 
placed base inwards while the patient looks at e distant object. 
In some cases the eyes are parallel or slightly convergent when 
at rest, and then convergence is altogether positive. 

The Unit of CoNVKR(iENCK. This Metre An(jee. 

If the visual lino {E I, Fig. 7) of an oyo {E) bo brought to boar on 
a point (1, Fig. 7) 1 metre distant from it in the median lino (Ml), the 
angle of oonvorgonco {E 1 M) which the visual lino thus makes with tlie 
median line is called the Metro Angle. It ox- 
])rosses the degree of convergence necessary for 
binocular vision at that distance, and is (un- 
ployod as the unit for (ixpressing other degrees 
of eonvergenco. If, for example, an object bo 
situated I a metre (i, Fig. 7) from th(‘. eye, the 
angle of convergence (E | M) must bo })racti- 
cally twice as large as at 1 moire : C. (Con- 
vergence) - 2 metre angles. I i the object be only 
J of a metre distant, II metre angles are required : 
C. - .1 metre angles. If the object bo situated 
2 metres from the eye, the angle of eonvergenco 
will only be one-half as great as that at 1 metre, 
and hero C. - .J metro angle ; while if the eye be 
directed towards a distant object {!)) there will 
be no angle of convergence, and if the visual 
lines bo divergent the metre angle will be 
negative. 

Now the oinmetropic eye normally retjuircs 
lor each distance of binocular vision as many 
metre angles of convergence as it ri‘iiuires diop- 
trics of accommodation. For a distance of 1 
metre an effort of accommodation of 1 dipotre 
i.s required, and also 1 metro angle of converg- 
ence ; at 4 metre from the eye 2 D of accom- 
modation is required and 2 metre angles ; at 
J metre from the eye ,‘1 D of accommodation and 3 metro angles, and so 
on ; wdiile for distant objects neither convergence nor accommodation 
is required. The positive portion of the average normal convergence is 
about 10 metre angles and the negative 1 metre angle. 

THE SENSE OF SIGHT. 

The Sense of Sight consists of three Visual Perceptions or Sub- 
Senses—namely, the Light-Sense, the Colour-Sense, and the 
Form-Sense. 

* The Light-Sense is the power the retiivji, or\hc visual centre, 



Fig. 7. 
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has of perceiving gradations in the intensity of illumination. A 
convenient clinical method of testing the light-sense is the photo- 
meter invented by Messrs. Izard and Chibret. On looking through 
this instrument towards the sky two equally bright discs arc seen. 
By a simple mechanism one of the discs can be made* darker. If 
the eye does not perceive the difference in illumination between 
the two discs within 5*^ its light-sense is abnormal, or we may say 
its L.l). (Light Difference) is too high. Again, if one disc be made 
quite dark, and be then gradually lighted, the patient is re(|uired 
to indicate the smallest degree of light, or L.M. (Light Minimum), 
by which he can observe the disc issuing from the darkness. This 
should not be more than 1" or 

Another good method is that of Bje.rrum, in which the light- 
sense is tested by grey letters on a white ground, the letters being 
constructed on the same principle as Snellen’s Test Types. 

A useful and ready clinical method consists in gradually dimin- 
ishing the illumination of the test-types and comparing the acute- 
ness of vision of the patient with that of the surgeon, provided the 
latter have a normal light-sense. The L.l). is most affected in 
diseases of the optic nerve, and the Ij.M. in chorioido-retinal affec- 
tions ; but the measurement of the light-sense is not often re- 
quired in clinical work. » 

Retinal Adaptation. — It is a common experience, on jiussing from 
daylight into a darkeiK'd I'oom, to find that at first notliing is visible, 
but that after a time the various objects in the room begin to appear, 
until finally almo.st ev'erytlhng can lx* seen. 1'his jihcnomenon is called 
“ Adaptation ” and is due to the fact that the retinal purple, whieh lias 
been bleached by light, is only gradually regenerated. Jn testing the 
light-sense, therefore, it is necessary to allow some time for tlie eye to adapt 
itself. Complete adaptation is very slow, hut lor praetieal purposes 
20 minutes may he deemed suflieient. Adaptation is slow^or at the macula 
lutea than outside it, probably because ot tlic absence of rods, w'hich alone 
contain the visual purple. 

In some diseases, such as retinitis pigmentosa, in which night-blindness 
is a prominent symptom, the power of adaptation is extremely slow and 
defective. Increased power of adaptation, curiously enough, is only mot 
wdth in total colour-l^indness. 

* The Colour-Sense is the power the eye has of distinguishing 
light of different wave-lengths. According to the Young-Helm- 
ho*ltz thpeory, the rttina possesses at least tliree sets^ of colour- 
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perceiving elements, those for Red, Green, and Blue or Violet. 
These are termed primary colours because by thpir combination 
white light as well as all other colours can be produced. 

According to Hering’s theory, the colour-sense and the light- 
sense depend upon chemical changes in the retina or in the visual 
substances contain(‘d in the retina. He suggests the existence 
of three different visual substances, tlic white-black, the red-green, 
and tlie blue-yellow, by the using up or Dissimilation, and i‘(^stora- 
tion or Assimilation of which substances the sensations of light and 
colour arc produced. These theories arc not satisfactory, for they 
do not explain cases in which shortening of the spectrum occurs, 
and many other facts connected with colour-vision, and they are 
not founded on an anatomical basis. Hering’s views arc com- 
pletely disposed of by the discovery that the electrical reactions 
in the optic nerve, produced by stimulation of the retina by different 
colours, differ only in degree and not in kind. 

Edridge-Green ’s theory, which is the result of many years’ study 
of the subject, is, that light falling upon the retina, liberates the 
visual purple from the rods, and a photograph is formed. The 
decomposition of the visual purple by light chemically stimulates 
the ends of the cones, and a visual impulse is set up, which is con- 
veyei through the optic mu-ve-fibres to the brain. He assumes 
that the visual impulses caused by the different colours differ in 
character, just as the rays of light differ in wave-length. Then 
in the impulse itself we have the physiological basis of light, and 
in the quality of the impulse the physiological basis of colour. 

Colo ur -vision , theredore, consists in the power of distinguishing 
between rays of different wave-length, and the greatei* the degree 
of development of the colour-perceiving centre in the brain, the 
more acute will be the power of distinguishing differences of 
wave-length, consequently the smaller will be the interval in the 
spectrum between tte rays which arc recognised as different, and 
therefore the moic numeious will be the colours perceived. When 
the colour-perceiving centre is badly developed, the points of differ- 
ence will be greater, that is to say, the rays pprccived as different 
will be farther apart in the spectrum, and the number of colours 
recognised fewer — in other words, there will be blindness for one or 
more colours. 

It may also happen that the visual purple is not acted lUpon by 
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the rays at the extreme ends of the spectrum, and then the spectrum 
will appear shortened. 

According to this theory, therefore, the colour-blind are divided 
into two distinct classes independent of each other, but which may 
be associated. The first class includes those who see the spectrum 
shortened at the red or violet ends, or at both ; while in the second 
the number of colours visible in the spectrum is smaller than the 
normal. A consideration of the way in which the colour-per- 
ceiving centre develops, according to Edridge-Green, will help 
us to understand the various degrees of colour-blindness. At 
first no difference w^ould be recognised, the whole spectrum 
would appear of a neutral colour. In the next stage only the 
extreme ends of the spectrum would be differentiated, namely, 
the red and violet, with a more or less wide neutral band of grey 
between them ; the grey band would gradually diminish until 
the two colours met ; following on this stage a third colour would 
appear at the next point of greatest difference, namely, at the 
centre of the spectrum in the green, and so, in order of succession, 
yellow, blue, and orange would be added. Thus, if the normal- 
sighted be designated as hexachromic (seeing six colours),^ the colour- 
blind may be divided into the pcntachromic (seeing five colours 
—red, yellow, green, blue, violet), the tetrachromic (seeing fcgir — 
red, yellow, green, violet), the trichromic (seeing three — red, 
green, violet), the dichromic (seeing two — yellow, blue) ,2 and 
finally, the monochromic, or totally colour-blind. 

Colour Tests . — Testing the colour-sense is by no means a simple 
matter. It requires a good deal of experience as well as a know- 
ledge of colour-blindness and of the eye itself to apply the tests in 
a really satisfactory way. It is advisable therefore that they should 


^ In very rare cases a seventh colour, called indigo, is seen in the 
spectrum. 

^ When a dichromic st^os the whole spectrum occupied by two colours, 
that half which is towards the red end includes the rod, orange, yellow, 
and some of tlu^ greoiiiof the normal -sighted. These, of course, apjjear 
to the dichromic as one colour, and the samo applies to the portion at 
the violet end. Now the colours seen by the dichromic will be represented 
by those coloura which in tlio normal-sighted correspond to the centre 
of each of the tw(^ colours seen by the dichromic. These are yellow and 
blue. 
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not be entrusted to laymen, or even scientists, but should be car- 
ried out by ophthalmologists. 

The spectrum affords the most accurate of all tests, but a special 
spectroscope is required, and, owing to the expense and expert 
knowledge necessary, it is hardly suitable for clinical use. 

Holmgren’s test is based upon the Young-Helmholtz theory. 
The test objects used are coloured wools, of which a large number 
of skeins of (‘very hue arc thrown together. 

Test 1. (vide card on inside of end cover) consists in presenting 
to the individual, in good diffused daylight, a pale but pure green 
sample, and requiring him to select out of the bundle of wools of 
all colours before him all of those samples which seem to him to 
correspond to the test sample. If this be done correctly it is un- 
necessary to proceed further : the individual has normal colour- 
sense. Amongst the skeins, however, there are some wliich are 
termed colours of confusion (greys, buffs, straw-colour, etc.) ; and 
if he select one, or several, of these he is colour-blind. 

If, now, it be desired to ascertain the kind and degree of his 
d(‘fect we proceed to Test Il.a. A pink (mixture of blue and red) 
skein is given to be matched. If this be correctly done, the person 
is termed incornplcbdy colour-blind; but if blue and violet, or 
one^d them, be selected, he is red-blind (sees only the blue in the 
mixture of blue and red) ; if he select green or grey, or one of them, 
he is green-blind. 

In order to corroborate the iiivestigation Test, 11.6 may bo 
employed. A vivid red skein is giveji. The red-blind chooses, 
besides red, green and brown shades darker than the red ; while 
the green-blind chooses green and brown shades lighter than the red. 
But it is n< 2 rw very generally recognised, that red-blindness and 
green-blindness invariably go together. In violet (or blue) blind- 
ness, purple, red, and orange will be confused on Test Il.a ; but 
this is an extremely* rare variety of colour-blindness. Total colour- 
blindness will be recognised by a confusion of all shades having the 
same intensity of light, and is also rare. 

The individual tested should not be allowed^A^ name the colours, 
but merely to match them, as above described. The reason for 
this is twofold. First, because, although the congenitally colour- 
blind person is usually unaware of his defect, yet experience may 
have taught him which of his sensations are called l)lue, red, etc.', by 
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other people ; and hence he can often apply the right names to 
colours which he really does not see as such. He is assisted in this 
by whatever of colour-sight is left to him, and by the brightness 
and saturation of the different colours, but is liable to frequent 
mistakes. Again, when the colour-blind person does not happen 
to know of his defect he is often desirous of concealing it, either 
because he is ashamed of it or from interested motives. 

Edridge-Green uses two tests, a classification test and a lantern 
test. The Classification Test cojisists of a number of coloured wools, 
silks, cards, and glasses, with four tcst-(;olours — orange, violet, 
blu(‘-greeii, and red. The examinee is asked to name the test- 
colours, and then to pick out from the pile all of similar colour. 
The Lantern Test, which is very efficient and practical, consists of 
a lantern with coloured glasses revolving behind a circular opening 
which can be altered in diameter. The colours can be shown separ- 
ately or combined, and can be modified by neutral or ribbed glass, so 
as to represent signals as they are affected by distance, fog, or rain. 
It forms an ideal test for railway servants and sailors. The ex- 
aminee is asked to name the colour of the light shown. Edridge- 
Green is of opinion that the use of colour names is absolutely neces- 
sary, or normal-sighted persons will be rejected, through paying 
attention to shade rather than to colour. It does not matter what 
name is applied to a colour ; but ground for rejection is afforded 
when the examinee calls two of the main colours of the normal- 
sighted, as, for instance, red and green, by the same name. 

The following should be rejected as being dangerously colour- 
blind : 1. Those who see only three colours (trichrornics), or less 
than three. 2. Those who have a shortened red end in their spec- 
trum, even though they may be hexachromics. 3. Those affected 
with central scotoma for red or green. 

Edridge-Green considers Hohngren’s test unsatisfactory for many 
reasons ; of these may be mentioned the very important ones : 
that it will not detect persons who have a central colour scotoma, 
nor those with a spectrum shortened at the red end, and it is just 
the extreme red rajs which are the most penetrating. ' 

A certain proportion of people (3‘5 per cent, of men and less 
than 1 per cent, of women) are congenitally colour-blind in greater 
or less degree, without any diminution in the other visual 
function^. * ^ 
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Acquired colour-blindness is found in toxic amblyopia, in atrophy 
of the optic nerve, and under some other conditions. 

The Form-Sense (Acuteness of Vision).— By Acuteness of Vision 
(V.) is meant the power which the eye, or rather the macula lutea, 
has of distinguishing form, any anomaly of its refraction, if such 
exist, having been first corrected. In clinical ophthalmology the 
testing of this function is an important and ever-recurring duty. 

When applied to by a ])atient on account of imperfect sight 
it is our first duty, as a rule, to ascertain accurately the condition 
of refraction and accommodation of his cy^s. Should these 
be abnormal, and it be found that by aid of th^ correcting glasses 
perfect vision is obtained, it may in general be concluded that the 
eye is organically sound, and that the patient’s complaints arc due 
to the defect in accommodation or refraction. If glasses do not 



Fig. 8. 


restore perfect vision, we must then, by the ophthalmoscope and 
other methods, decide the nature of the defect. 

Now, in order to measure the acuteness of vision we must have 
a normal standard for comparison — i.c., we must find what is the 
size of the smallest retinal image whose form can be distinguished. 
We cannot, of course, measure this image on the retina directly; 
but, as its size is proportional to the visual angle — the angle which 
the object subtends at the eye — it is sufficient to determine the 
smallest visual angfe under which the form of an object can be 
distinguished. It has been found, experimentally, that the average 
size of this angle is 5 minutes (Fig. 8).^ 

In order practically to ascertain the degree of acuteness of vision 

* The ininim\un separabilo or smalleHt anglo under which two points 
can be distinguished is I minute, and corresponds approximately with the 
distance between three retinal cones, the central one not being stimu- 
lated. 
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we place our patient with his back to the light, while facing him 
at a distance of ^ metres, and in good light, are placed Snellen’s 
Test-Types for distance. These types are so designed that, at the 
distance at which they should be seen, they each subtend an angle 
of 5' at the eye. The largest type should be seen at 60 metres 
(Fig. 8) by the normal eye, and the types range from this down 
to a size visible not farther off than 6 metres. If V = Acuteness 
of Vision, d = the distance from the eye to be tested to the test- 
types, and D = the distance at which the type should be distin- 
guishable, then V = ^. For example : if d = 6 metres (a distance 
which most rooms can command), and if the eye see type D = 6, 
then V = J = 1, or normal V. ; but if at 6 metres the eye see 
only 1) = 60, which should be seen at 60 metres, then V = 
in short V — 6 divided by the number of the type read. A distance 
of 6 metres is selected because the test-types arc also used to test 
the refraction, and at that distance the rays proceeding from the 
type may be considered to be parallel. 

In practice these fractions must not be taken in a strict mathe- 
matical sense. For example, does not mean that a patient with 
tliat degree of V. has his visual capacities lessened by one-half. 

A series of types resembling the letter E, in various positions, 
is also used for testing illiterates. Or, better still, an incomptete 
circle like the letter C in different positions can be used, the patient 
being required to tell where the break in the circle is placed. This 
has lately been recommended as a universal test. The types of 
Jaeger for near vision arc sometimes used for testing the acuteness 
of V. 

Should the patient’s sight be so defective that he is unable to 
read any of the letters, it may be tested by finding at what distance 
he can count the surgeon’s fingers ; and if he cannot even do that, 
then his power of perception of light (his P.L.)^8hou]d be tested. 
This is done by means of a lamp in a dark room, the eye being al- 
ternately covered and uncovered, and the patient being required 
to say when it is “ light ” and when “ dark.” If the flame be 
gradually lowered th® smallest degree of illumination perceptible 
will be ascertained. 

The eyes must be examined separately, that one not under 
examination being excluded from vision by being shaded with the 
patient’s cfwn hand or*other suitable screen ; but it must not be 
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at all pressed on. as any pressure would dim its vision when its 
turn for examination may come. When a trial frame is put on, 
the patient should not be allowed to ruin his face to one side, or else 
he may see with the eye which is covered. 

With the advance of the acuttmess of vision undergoes 
a slight but steady reduction, owing to certain senile changes in 
the eye. 


THE FIELD OP VISION. 

By the Field of Vision (F.Y.) is meant the space within which, 
when one eye is closed, obj(‘Cts can be seen by its fellow', the gaze 
of the latter being fixed the while on some one object or point. 
Thus, if standing on a hill, we fix the gaze of one eye on some object 
on the plain below', the fiedd of vision includes not only that object, 
but many others also for miles aroiuid it. 

The fixatioTi object is seen by central or direct vision, its image 
being formed on the macula lutea ; the other objects in the field 
of vision correspond with as many different })oints in the more 
peripheral ])arfs of tin- retina, and are se(*n by ('ccentric, oi indirect, 
vision. Kccentric vision is of great importance for guiding oneself 
and for the avoidance of obstacles. It may be realised by tlici ex- 
perTnumt of looking through a long small-bore cylinder (c.r/., a roll 
of music) with oJie eye, thus cutting off its eccentric field, while 
the other eye is closed. 

The Examination of the Field of Vision (Perimetry) is carried 

out for clinical purposes by means of an instrument called the peri- 
meter. This is a semicircular arc of metal capable of revolving 
upon its middle point, so as to describe a hemisphere in space. The 
acc is divided into degrees from 0^ at its middle point, to 90° at 
either extremity. At the centre of the hcTnisphere is situated the 
eye under examination, while the fixation point is ])laced exactly 
opposite, in the middle of the semicircle, at 0°. The test object, 
a small bit of white papeu* not more than 5 mm. square, is slowly 
moved along the inner surface of the arc from the periphery to- 
wards the centre, until it comes into view, find the observation is 
repeated in various meridians. The horizontal, vertical, and two 
intermediate meridians, at the least, should be examined by placing 
the arc of the perimeter in the corresponding planes. The patient’s 
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eye must be carefully watched, as any movement of it away from 
the fixation point would vitiate the results. 

The boundary of the field is noted on a diagram or chart (Fig. 9), 
which represents the projection of a sphere on a plane surface. 
The radii represent different meridians, and are indicated by a 
dial with pointer on the back of the perimeter, while tlui concentric 
circles correspond with the degree's marked on the arc. A pencil 



Fig. 0. — (^hart of F.V. of Right Eyo. 


mark is placed on the cliart at tlic spot corresponding with that on 
the perimeter at which the test object comes into view ; and, when 
the different meridians have been examined, tliese marks are united 
by a continuous line, which then represents tlie outer boundary 
of the F.V. In som^ cases (hemianopsia, etc.) it is better to take 
the field by the circular method, ^.c., by placing the test object 
successively on the different degrees of the arc, and each time ro- 
tating the arc through a complete circle, the points or meridians 
at vyfhich tJic object afipears and disappears from view being noted. 
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The normal F.V. is not circular, but extends outwards about 
95°, upwards about 53°, inwards about 47°, and downwards about 
65°, as represented by the strong curve in Fig. 9. The limitation 
upwards and inwards is partly due to the projection of the supra- 
orbital margin arid the bridge of the nose, but also to the fact that 
the outer and lower parts of the retina are less practised in seeing 
than are the upper and inner parts, and their functions consequently 
less developed. The acuteness of vision diminishes progressively 
towards the ixuipliery of the field, two points of a certain size close 
together being distinguisliable from each other only a short distance 
from the fixation point, while the farther towards the periphery 
the larg(U’ must be the test objects. 

Fig. 10 serves to illustrate the projection of the field of vision 
of the right eye on the semicircle of the perimeter to its extreme 
temporal (95°) and its extreme nasal (47°) boundaries, as well as 
the portion of tlu' retina {a to h) which corresponds with this extent 
of field ; and it shows that the sensitive portion of the retina, or 
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Fig. 10. 

rather perhaps the portion of the retina which is most used, ex- 
tends farther forward on the nasal than on the temporal side. The 
diagram also explains the remarkable fact that the field extends in 
the temiwral direction more than 90 “. , * 
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The Blind Spot of Mariotte is a small blind island or scotojiia 
in the F.V., sitijated about 15° to the outer side of the point of 
fixation and just below the horizontal meridian. It is shown 
as a dark spot in Fig. 12. It is due to the optic papilla (optic disc), 
for at that place the outer layers of the retina are wanting, and 
hence it possesses no power of perception. The blind spot may 
become enlarged in 
cases of opaque nerve- 
fibres, myopia with 
posterior staphyloma, 
and in optic neuritis. 

There are also, occa- 
sionally, minute blind 
spots in the field, duo 
to large retinal vessels, 
which interfere with 
the formation of the 
image upon the layer 
of rods and cones. 

The field of vision 
may also be tested by 
means of a blackboard ; and, although peripheral contraefrions 
cannot be discovered in this way it is very useful for detecting 
central defects (sec Toxic Amblyopia). 

The presence of a gross alteration in the field may b(i roughly 
ascertained if the observer face the patient, who has his back to 
the light, and use his own hand as a test object. The eye of the 
observer which is opposite the patient’s eye serves as a control, as 
its field can be tested at the same time as that of the patient’s eye. 

In the Binocular Field of Vision, since the two visual lines meet 
at the fixation point, the central portion is common to both eyes 
(Fig. 11). 

Pathological Defects in the Field of Vision.— These may consist 
in Contractions or in Insular Defects. Contraction of the field 
takes place either co^icentrically, that is to say to an equal extent 
all around the periphery, or irregularly, for instance on the nasal 
or temporal sides alone. Occasionally sector-like defects occur. 
Loss of one-half J/he field is known as Hemianopsia, but it may be 
limited to a quadranh A defective island in the field of vision is 
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Fig. 11. — lUnocular Field oi' Vision. Tlie 
white area is eonitnoii to both eyes, P bidn^; 
the fixation point. Tlio shaded })orti(>n on the 
right belongs to the right eye alone, while that 
on tlio loft hidongs to the left eyo alone. 
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called a Scotoma and it may be central— that is, involving the 
fixation point— para-central, eccentric, or periphtjral. Scotomata 
occasionally assume the sliaj)e of a ring, as in Ketinitis Pigmentosa. 
A defect in the field is Positive if it be visible to the patient as a 
dark area, Negativ(‘ if it lie invisible. If the blindness be complete, 
the delect is said to be Absolute; but if the acuteness of vision 
be merely diminished, it is said to l)e Relative. A relative defect 
may exist for colours only, most commonly for red and green. In 



all eyes the blind spot is a negative and absolute scotoma in the 
field of vision. When the vision is too defective to permit of the 
field of vision being tested in the ordinary way, the patient may be 
asked to indicate the position of a light placed in different parts of 
the field ; this is called testing the IVojection of Light. 

The Perception oj Colours in the Periphery of the Field can be 
examined with the perimeter, by means of bits (,»f coloured paper 
not more, than r> mm. square. It has been in this way ascertained 
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that the boundaries of the power of eccentric perception for the 
different colouri do not seem to correspond with the boundary for 
white light, nor do the boundaries of the diffenmt colours seem to 
coincide. Examining from the periphery towards the centre by 
ordinary daylight, blue is the colour which can be distinguished as 
such most eccentrically, its field extending nearly as far as the general 
F.V. ; then come yellow, orange, red, and, with the most limited 
field, green. Hlue, red, and green being the most important, their 
fields are noted in Fig. 12. Although the respective colours arc 
distinguishable within the limits indicated, they are by no means 
so brilliant in hue as when seen by direct vision. It has, however, 
been demonstrated that every colour is recognisable up to the outer 
limit of the F.V., if the coloured object be of sufficient surface and 
be suflichmtly illuminated ; so that there is, in fact, no absolute 
colour-blindness in the p(‘ripheral ])arts of the j“etina, but merely 
a diminished sensitiveness to coloured light. 

The order of the (dolour-fields may be altered or reversed in cer- 
tain diseased states, for instance in Hysteria, and possibly also in 
cases of Cerebral Tumour. 

The Perception oj Form in the Periphery of the Field is very 
(lefecdtive, and its examination is not of much practical importance ; 
but this portion of the field is very sensitive to the movement of 
objects. 
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THE OPHTHALMOSCOPE. 

Before procpfjdinj; to describe the oplitlialinoscope, 4 bj'ief statoinent 
of tlie properties of plane and concave reflecting surfaces (or mirrors) 
will be of use. 

Laws of Reflection.— When a ray of light, 0 S (Fig. 13), meets a polished 
surface or mirror, M M, at a given point, S, the angle of incidence, i, 
formed with the perpendicular to the surface, P, is equal to the angle 
of reflection, r, and the incident and re- 
flected rays 0 S, S R, lie with the perpen- 
dicular in one plane. 

Images formed by a Plane Mirror —To 
an observer placed at R the point 0 
w’ould seem to be at I, wdiere the prolon- 
gation of R S intersoets the line 1 0 per- 
pendicular to the mirror, and 0 M is equal 
to M I. Similarly the imago of the point 
B is found on the perpendicular B Fj, E 
D being equal to D B. The imago I E 
therefore, formed by a plane mirror, is 
virtual, erect, and situated behind the 
mirror at the same distance from it as 
the object 0 B. 

Images formed by a Concave Mirror. 

— Tn Fig. 14, c is the centre of curva- 
ture of the mirror M M. The rays a, b, parallel to the axis S /, meet the 
surface of the mirror at M and M' and are reflected to F the principal 
focus. Ihe angle of incidence a M c being equal to the angle of reflection 
F M r, the radius c JI being perpendicular to the surface of the mirror 
at M, F lies midway between S and c ; that is to say, the focal length of 
a coneav'o mirror is equal to half the radius. Rays from a point /, beyond 
c, are made to coin erge at /', between F and c, and the farther away / 
is the nearer will / he to F ; / and / are conjiigato foci. The conjugate 
focus of a point nearer the mirror than F would Bb virtual, because the 
rays then diverge after reflection. 

In ophthalmoscopic work the source of light is usually farther aw^ay 
than the centre of curvature of the mirror, and Fig. 15 shows how, in this 
case, a real inverted and diminished image of the light is formed. The 
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Fiu. 1 3.— Reflection by a 
plane mirror. 
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iiUHge of the point 0 is found at 1, the point of intorsootion of the ray 
0 1, which passoB tiirough the centre of curvatin’o C, witliout dtwiation, 
and the ray 0 S p&rallel to the axis, which passes through the principal 
focus F, after reflec- 
tion ; the image of the 
point B is found in a 
similar manner. As 

0 B approaches C, 

1 M also approaches 
it, and increases in size 
until at C object and 
image are of equal size 
and coincide. When 
the object lies between Fi(i. 14.- Reflection by a concaA e mirror. 

F and the mirror, a 

virtual, erect, magnified imago is seen. A concave mirror therefore 
resembles a convex lens in its action (chap, xiv., § 5). 



To distinguish a Plane from a Concave Mirror the studiuit 
should stand with his back to the source of light and, with the 
ophthalmoscope held in front of him and a little to one side, 
should throw the light reflected from it into his own eye ; he 
will then see an erect image, if the mirror be plane, or an 
inverted image, if the mirror be concave. A simpler method con- 
sists in facing the source of light, and throwing the reflected 
light on a screen, say the palm of the hand, and moving ihe 
mirror towards or away from it ; then, if the mirror be plane, a 

round image with a 
dark C(‘ntral spot 
will be formed at 
all distances ; but, 
if the mirror be 
concave, at a certain 
distance an inverted 
image of the source 
of light will bo 
formed. 

The Opbtbalmo- 
scope . — Although 
the dioptric media of an eye may be perfectly clear and normal, 
yet no detail of its fundus can be discerned by the unaided 
eye of an observer who looks through the pupil, the latter being 
for him iRerely a darj: opening. The reason of this is, that 



Fio. 15. — Imago formed by a concave mirror 
when tho object is beyond the centre of curva- 
ture. 
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light can only enter the eye through the pupil and the refractive 
media. In albinos tlie pupil appears red, bedhuse the absence 
of the uveal pigment allows the light to penetrate the sclerotic 
and illumine all the interior of the eye in a diffuse manner. To 
explain ; — Suppose the inside of a small box (vidr Fig. 16) to be 



Fig. 16. 


blackeiK'd, and on its lloor some printed letters fastened, and a hole 
cut in tlie lid, which i-' then replaced- -it will be found that, by aid 
of a lighted candle and with a little ex])erimentation, the letters 
may be read through the aperture. The rays ])assing from the 
light (L) into the box througli the aperture illuminate the opposite 
surface, and from this surface the rays h, and others pass out 
a^ain through the opening, and some of them fall into tin* observer’s 
eye at E. 

But if, in order to iimke this box represent an eye, we place a 
convex lens, n, of th(‘ jiroper stnmgth, immediately within the 



Fig. 17. 


aperture, all the rays passing into the box (Fig. 17) from L are 
brought to a focus on its opposite side at wi by the convex lens w, 
and, according to the law of conjugate foci (§ 17, chap, xiv.), all the 
rays passing out from the box meet again at the source of light (L), 
and hence none of them can be received by the eye^(a) of the observer ; 
nor can this eye be placed in any positio* where it could receive 
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any of these rays, for if it be placed anywhere between the aperture 
and L, it would Cut off the light passing from L into the box. 

If the back of the box were further forward, the light would 
not be focussed on it, and the emergent rays would form parallel 
or conical divergent beams passing back to and surrounding L. 
In the latter case, if an observer held his eye close beside the light, 
some of the divergent rays would enter it, and th(' letters would be 
visible. This explains the red pupil often seen in hyj)ermetr()])ia 
and aphakia. 

[{(dtnhoUz's Ophthalmoscope . — If the eye of the observer could 
itself be made the source of light, the difficulty would be solved ; 
and, practically, this is what Helmholtz accomplished with his 
ophthalmoscope in the year 1851. The instrument he invented 
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was composed of a number of small plates of glass (0, Fig. 18), from 
which light from L was reflected into the eye (E), and thus the 
fundus of the latter was illuminated. From m rays pass back again 
by the same path to the ophthalmoscope, some being reflected 
back to L \ but some, passing through the ophthalmoscope, and 
falling into the observer’s eye placed close behind the instrument 
at a, form in it an image of m. ^ 

Modern Ophthalmoscope . — For the original ophthalmoscope of 
Helmholtz a concave mirror of 20 cm. focal length with a central 
opening has been substituted. This mirror (0, Fig. 19) throws 
convergent rays into the eye (E ) ; and these, being made more con- 
vergent by the refracting media, cross in the vitreous humour, and 
light up part (a h) of the fundus. From every point of this illumin- 
ated surface rayg^are reflected back again out of the eye. If the 
latter be eftnmetropic, ihe rays from any one point become parallel 
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oti leaving it ; and some ol these parallel rays, pavssiug through the 
ai)ertur(; (c) of the ophthalmoscope, fall into the otserver’s eye, and, 
if it be emmetropic, are brought to a focus on its retina ; the rays 
from m at m', those from x at x', and those from y at ?/'~and thus 
an image of the part x m y is formed on the observer’s retina. 

The foregoing method of examining with the ophthalmoscope is 
called the Direct Method, or the Examination of the Upright Image. 
The light should be placed on the same side as the eye to be examined, 
it should be on a level with the eye, and sufficiently behind the 
patient to leave the eye in the shade. The observer usk his left 
eye for the patient’s left eye, and liis right for the patiept’s right 
eye, and by a slight inclination ot Ids head he can get very close to 
the patient’s eye without coming into contact with his face. By 
this TTiethod the various parts of the fundus are seen in their natural 



Fig. 19. 


positions, but much enlarged. The magnification is about 15 
diameters in Em., more in M. and less in H, ; and it is consequently 
very valuable for examining minute details. The area visible at 
one moment is, however, small, not much larger than the optic disc. 

It is necessary that the observer should approach his eye as 
close as he can to the eye under examination, in order to receive as 
much of the liglif coming out of it as possible, and also to obtain 
the largest possible field. The extent of the area visible at one 
moment depends also on the refraction, being greatest in H., and 
least in M. 

Moreover, the accommodation both of the observer’s and of 
the patient s eye must bo at rest, as otherwise the rays coming 
from the latter cannot form an image on the retina of the former, 
at least if both be emmetropic. If the patiept exert his apeommoda- 
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tion, the rays will, on leaving his eye, become convergent instead 
of parallel, and, falling into the observer’s eye, will be brought to a 
focus in front of his retina. The same will happen if the observer 
exert his accommodation, and still more so if both patient and 
observer accommodate. The patient’s accommodation can be 
relaxed by making him gaze at the black wall behind the observer’s 
head, or his accommodation may be paralysed with atropine. But 
atropine should never be used in adults unless absolutely necessary, 
owing to the inconvenience it causes the patient. 

Voluntary relaxation of the accommodation on the part of the 
observer is often a matter of much difficulty to beginners. With 
parallel optic axes our accommodation is relaxed ; therefore, when 
we want to relax our accommodation, we produce parallelism of 
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our optic axes. This sounds easy enough ; yet, when the beginner 
approaches his eye close up to that of his patient, the knowledge 
that he is so close to the object he wishes to see renders the accom- 
plishment of this parallelism and relaxation of accommodation 
very difficult to many. It can only be attained by practice, but it 
is assisted by the fact that the eye which is not in use gazes at the 
black wall behind the patient’s head. A beginner will find a low 
concave lens behind the mirror of great assistance. 

The Indirect Method, or the Examination of the Invertedimage, 
is employed in order to obtain a more general view of the fundus 
than the direct method admits of. 

In addition to. the ophthalmoscope, a convex glass — the object 
lens — {1; Pig. 20) of about 14 D is here used. The latter is held at 
about its focal length from the eye (E) under examination, while 
the dbserv^cr throws tl^j light from the mirror through it^nto the 
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eye. In passing throujrh I the rays are made convergent, and this 
convergence is incr(*ased by the refracting media, so that the rays 
cross in the vitreous liurnour, and light up a portion of the fundus 
oculi. From any points (a and h) of this illuminated place pencils 
of rays ])ass out again from the eye, and, becoming parallel, pass 
through I and are unitc'd by it at a h ' ; and thus a real inverted 
image, magnitied about 4 or 5 diameters, is formed of the part a b, 
vvhieli imag(' may l)e setm by tin* ol)server whose eye is placed behind 
0. In Km. tlie image will be lormed at the principal foeui^ (d the 
object lens l)e(*-:ius(‘ 1h(‘ (‘merging rays are parallel, in }1. itJ will be 
found fjirtliei- away from the lens, and in M. nearer to the leU than 
in Em. Tlie stronger the object lens (I) the more convergent will 
th(' rays from the examined eye be made; and consequently the 
closer must a h' be to eac‘h oth(‘r, and the smaller and bright(U’ must 
be the imagi* formed. The weaker the olqect lens the larger and 
less brilliant is the image, and the less annoying to the observer 
an‘ the n'llexes fi’om its surfaces. 

If the lens be lu lii <it its focal length from the cornea, and then 
withdrawn until its princi])al focus is farther from the eye than 
the anteiior focus of the latt(‘r, the image will remain unaltered in 
size in Em., will increase in size in M., and diminish in FT. 

eln examining by tin* indirc'ct method, lh(‘ observer first places 
the up[)er edge of the ophthalmosc )p(* to his right supra-orbital 
margin, and, taking care that he is looking through the central 
opening of tin* mirror, In' rc'fiects tin* light of the lamp into the 
patient’s eye at a distance of about 50 cm. A red glare from the 
fundus, known as the red r(‘fl(‘x,” will then b(* seen in the pupil. 
Keeping the ])upil illuminated, the convex lens of 14 I), held between 
the forefinger and thumb of the observer’s left hand, is brought 
up in front of the ])jtient’s eye, and ki'pt tliere in the p(*rpondi(mlar 
* p.osition, the observer steadying this hand witli the tip of the little 
finger on the patu'ut’s forehead. The object lens is now removed 
just far enough from the patient's eye to cause the margin of the 
pupil to disappear out of the observer’s field of vision. The observer 
then ceases to look into the eye, and fixes l^iis gaze on the object 
lens when the inverted image of the fundus should at once be- 
come visible, if the observer accommodates for the proper distance 
— and will seem to be situated in the object lens, although it really 
IS in the air somewhat this side of the lens. ^ Beginners often fAil to 
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see the fundus clearly, because they do not accommodate sufficiently, 
and hence a low + lens placed behind the si^lit hole of the mirror 
helps to bring the image into focus. 

If, as is usually the case, the ophthalmoscope be held in the 
right hand, it is better to place the light on the patient’s left, which- 
ever eye be examined, as the observer’s left arm will not then 
interfere with the light when the lens is held up before the patient’s 
eye. 

The diagram (Fig. 21) serves to illustrate the oil'ect o[ inversion 
of the imag(‘. The left eye is seen i?i the U])right image at a, while 
the same eye. is seen in the inverted image at b. In the diagram 
the two images are of the same size for the sake of convenience ; 
although, of course, in reality the, upright image is much larger 
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than the inverted image. Moreover, it should not be supposed 
that nearly the whole fundus oculi, as lieri' r(‘presented, can be 
taken in at one view with the ophthalmoscope. The portion visible 
with the ophthalmoscope at one moment, even in the inverted 
image, is small ; so that it is necessary to examine the diderent 
regions in detail, in order to become acquainted with the condition 
of the whole of the fundus. 

The reflex from the surface of the cornea gives a good deal of 
annoyance to every beginner. It cannot be done away with, but is 
considerably diminished by holding the object lens farther from the 
cornea than the focal length of the lens ; and, as it moves in the 
opposite direction to a motion of the object lens, it is possible to 
see past it. The reflections from the convex object-lens are also 
cxtrepaely annoying, but may be removed to a great extent from 
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the lino of sight by a slight rotation of the lens on its axis. If a 
very high object-lens (say + 20 1)) bo used, th^ reflections from 
it are more disturbing than from a lower number (say + 14 D). 

To examine the Optic Nerve (or Oi)tic Disc) the observer sits 
in front of the patient, and directs him to turn his eye somewhat 
to the nasal side, and slightly upwards ; because the optic nerves, 
diverging from the chiasma, enter the back of the eye a little to the 
inner side of the posterior pole, and the papilla, or disc, comes to 
be situated about 15“ to the inner side of the posterior pole^of the 
eye, and about 3“ above it. For instance, if the left eye be examined 
the patient is to direct his gaze, (without turning his head,) to his 
right and a little upwards, say towards the observer’s left car. It 
is well always to sc(!k out the optic papilla in the first instance, 
not only because it is such an important ])art of the fundus oculi, 
but also b(^cause, examining from it towaids the periphery, we are 
the better able to determine the locality of any pathological alter- 
ation. 

(Should the patient not direct his gaze in such a way as to enable 
the observer to sec the ojitic disc or other desired region, it may be 
brought into view either by a motion of tin? observer’s head in tiie 
o])posite direction, or by a motion of the object-lens in the same 
diiection, or by a combination of these measures. When the disc 
is opposite the observer’s eye, the pupillary reflex is seen to become 
paler or ewni white, and the corneal image of the light will occupy 
the junction of the middle and outer thirds of the horizontal dia- 
meter of the cornea. 

Ihe Macula Luica should then be examined. It may be seen 
by directing the patient to look straight at the hole of the ophthal- 
mosco])ic mirror, for it will then correspond with the macula lutea 
of the observer’s eye. It is more readily seen in the inverted than 
in the upright linage ; but its examination is often very difficult, 
owing to contraction of the pupil produced by the strong light falling 
on so sensitive a portion of the retina, and by the reflections from 
the surfaces of the cornea and crystalline lens, which fill the area 
of this contracted pupil. It is therefore a bgtter plan to direct the 
patient to look somewhat to the side of the eye under examination 
— e.gr., to the right side of the observer’s forehead, if the left eye 
be under examination, and then by motions of the object-lens to 
bring the macula lutea into view. . ' , - 
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After this the Periphery oj the Fundus in every direction is 
to be examined ly makinj^ the patient look upwards, downwards, 
to the right, to the left, etc. 

The indirect method possesses the following advantages : — 
It gives a large field in which it is possible rapidly to locate the 
position of a lesion, it can be used no matter what the error of 
lefraction may be, and it is not necessary to appi’oach close to the 
patient’s face. 

Detection of Opacities in the Refractive Media by the Ophthal- 
moscope. — Opacities in the refractive media can be best detected 
with the ophthalmoscope by the direct method. All opacities look 
black ill the red pupil, because they intiu'cept the light returning 
from the illuminated fundus. 



Kkj. 22. — Apparent position in tlio pupil of opacities oi tlu^ in(‘dia 
when the observer alters Ins point of view. 

I’wo methods of examination are employed. In the first the 
('.ye is examined at a distance of about 30 cm. ; and the patient 
is directed to move the eye in different directions, in order to bring 
any peripheral ojiacities into view and also to localise them. Movable 
opacities must lie in the fluid media. They arc almost always in the 
vitreous humour, and can be seen to float to and.fro when the eye 
comes to rest. Fixed opacities move with the eye, and lie in the 
cornea or lens, or sometimes in the vitreous. Fig. 22 illustrates 
the apparent displacement of an opacity in the pupil according 
to its position in the •media. When the eye of the observer 0 is 
opposite the pupil, the opacities I to 4 lying on the axis appear as 
one point in the centre of the patient’s pupil (shown by P). When 

the eye is rotateck uj) wards, or the observer moves downwards, 2, 

• ^ 

3 
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which is on the anterior surface of the lens, in the plane of the 
pupil, will still appear to be in the same position, jvhile 1, seen in the 
dircctiau a h, will seem to be displaced upwards, and 3 and 4 down- 
wards, the relative positimis being as indicated in the circle at P . 

The second and more delicate method of detecting opacities 
consists in examining the eye close up with a conv(‘X lens of 20 D, 
ludiind the sight hole of the mirror. Very fine opacities can be 
seen in this way, such as minute punctate deposits on the 
cornea. Focussing for different levels can be accomplished by 
approachit)g clos('r for deeper opacities, or by using gradually 
weaker lenses. Too strong an illumination ijiterferc'S with the 
perception of faint opacities, hence the plane mirror serves better 
for this puipose than the concave. 

Prominent portions of tlie interior of the eye, sm^h aS' a de- 
tached retina or an intra-ocular tumour, can also be detected, 
and examined in d(‘tail, by the direct method at a distance, or 
close up. The estimation of the refraction by tlic ophihal- 
moscoTc will be d(‘ait with in clui]). xv. 

THE NORMAL FUNDUS OCULI AS SEEN 
WITH THE OPHTHALMOSCOPE. 

The Optic Disc or Optic Papilla.- -This is the first object to be 
sought for by the observer. It presents the appearance of a pale 
plidi disc, somewhat oval in shape, its long axis being vertical. 
Occasionally the long axis lies liorizontally, and sometimes the 
papilla is eircular. The papilla is generally snrrounded by a white 
ring, more or h\ss complete, called tlie sclerotic ring, and often, out- 
side this again, by a, more or less complete black line, the chorioidal 
ring (Plate I. Fig. 1). The sclerotic ring is due to the chorioidal 
margin not coming (piitc up to the margin of tin? papilla, the fora- 
men in the chorioid for the passage of the optic nerve fibres being 
somewhat larger than that in the sclerotic, and consequently a 
narrow edging of the white sclei’otic is cxjiosed. The chorioidal 
ring is the result of a hyjier-development of pigimmt at the margin 
of the chorioidal foramen. 

The complexion of the optic disc results from the pink hue 
derived from its fine capillary vessels, combined with the whiteness 
of the lamina cribrosa, and the bluish shade t/f the nerve fibres. 




PLATE I 
(To jace page 34) 

Fio. 1.— The optic disc shows a small central physiological cup, a pale 
scleral ring, and an outer pigmented or chorioidal ring. ‘Close to the 
latter is a cilio-retinal vessel. The macula lutea, of a deeper red 
than the rest of the fundus, is surrounded by a delicate oval light- 
reflex. The bright spot in the centi'e of the macula is the fovea 
centralis. 

Fig. 2.— The patch of opaque nerve-flbres is of a brilliant white ; it is 
prolonged in the direction of some of the vessels, and presents a 
c^araoteristio finely striated border. * Note the dark colour of the 
disc, which is chiefly a result of contrast. The vision was the same 
as in the unaffected eye. 



Plate I. 
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It is frequently not equal all over, but is paler on the outer 
side, where the# margin is more defined, and where the nerve 
fibres are often fewer than on the inner side. The apparent colour 
of the papilla depends also upon the complexion of the rest of 
the fundus. If the latter be highly pigmented, the papilla appears 
pale in contrast ; while; if there be. but little pigment in the ehorioid, 
the papilla may appear very pink. The complexion of every normal 
papilla is not identical, and care must be taken not to make the 
diagnosis “ Hyperjnmia of the papilla ” where merely a high physio- 
logical complexion is present. The upper and lower margins of the 
papilla are often, especially in young people, a little indistinct, and 
sliow a delicate striation by the direct method of examination. 
This may l)e greatly exaggerated in hyj)erTnctropes, and has in 
them been sometimes erroneously taken for optic neuritis. 

A physiological excavation of the optic papilla is often met with 
as a white depressed area (Plate I. Fig. 1) eithei on the tempoial 
side or in the centre of the papilla, and can be recognised by the 
parallax ^ which may be produced, and by its colour. When the 
excavation is very d(‘ep, om*. may sometimes observe the lamina 
cribrosa in the form of grey spots (the nerve fibres) surrounded by 
white lines (the tibrous tissue of the lamina). 

A physiological excavation differs from a pathological excavation, 
in that it does not reach the margin of the papilla all round. It is 
caused by the crowding over of the nerve fibres to the inner side of 
the papilla. Yet sometimes, a healthy optic papilla will be met 
with, in which the excavation appanmtly reaches the margin all 
round. Doubtless, in such cases, the thickjiess of the translucent 
nerve-fibre layer alone is interposed betweeji the sclerotic margin 
and the margin of the cup all round. 

The Nonnal Retina is so translucent that it cannot be seen, 
the red reflex being due to the chorioidal vessels. ^At most, a shim- 
mering reflection or shot-silk appearance is obtained from it, par - 
ticiilai'ly about the region of the yellow spot (Plate I. Fig. 1) and 
along the vessels, but also towards the equator of the eye, and 
especially in dark eyes, and in young people. 

A peculiar, but physiological, appe.arance known as opaque nerve 
fibres (Plate I. Fig. 2) is occasionally seen. It is produced by some 


I For explanation of the parallax soo chap, viii. 
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of t}i(‘ uem fibres furriiino th(‘ internal layer of the retina refraining 
the medullary slu'ath on the distal aspect of the# lamina eribrosa, 
or near the margin of the papilla, which they had lost in the optic 
nerve just before entering the lamina eribrosa ; the rule being 
that the nerve fibres lose their medullary sheath at the latter place 
definitely, and enter the retina as axis cylinders only, and hence 
are (juite translucent. Ilut in these cases the nerve fibres reflect 
the light strongly, giviiig tlie effec.t of an inttuisely white pat(‘h, cojn- 
meiicing at the disc, extending more or less into the surrounding 
retina, and terminating in a brushlike extremity. In such oases 
the optic ])apilla appi'ars to b(‘ darker thatj normal, p.irtly from 
contrast. This a})pearance is (umstant in th(‘ rabbit’s eye. i 

The Macuia Lutea is gtuiera/Jvseen as a bngJit ri/ig with its 
long axis horizoiilaJ, iliis ring Ixnng probably a r(‘fiex from the 
surface of the retina (Plate 1. Fig. J). It is r(‘markaf)le that this halo 
is not visible with the direct m(‘thod of (‘xamination — a fact din^ 
probably to tin* illumination being much weaker than with the 
indirect imdln'd. The area inside tin* ring is of a, deeper red than 
the rest of tin' fundus, and at its very centre tluTc is an intensely 
bright point , the fovea eentralis. The ring is not seen in old people. 
The macula lutea is situated to the temporal side of the optic disc, 
aliout two disc, diaimders away from it, and slightly above the 
lower margin of the disc. 

The General Fundus Oculi surrounding the optic papilla and 
macula lut(‘a varies a good deal in appearance, according to the 
amount of pigment contained in tin* ehorioid and in the pigment- 
epithelium layer of tin*, retina. 1. If there be an abundant supply 
of pigment in each of these positions, the chorioidal vessels are 
greatly hidden from view% and the effect is that of a very dark red 
fundus. 2. If there lx* but little pigment in the pigment-epithelium 
layer, the larger chorioidal vessels may be visible, and the fundus 
may appear to be divided up into dark islands surrounded by red 
lines. 3. If the individual be a blonde, there is little pigment cither 
in the pigment-epitlu'lium layer or ui the ehorioid, and the fundus 
is seen of a very bright red colour, the chorioidal vessels down to 
their fine ramifications being discernible. In albinos even the 
chorioidal capillaries may lx*, seen. The chorioidal vessels are flat, 
they vary much in size, and anastomose freely (see Plate IV. Fig. 1, 
and Plate IX. Fig. 2). # • 
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The Retinal Vessels.— The arteries arc rec-ogiiised as thin bright 
red lines ruiiiiing«a rather straight course, in the centre of each of 
which is a light-streak. As to the cause of this liglit-streak there 
is considerable divergcjice of opinion. Some attribute it to reflection 
from the coats of the vi'ssel, or from the surface (»f the blood column ; 
while others believe that the light is ridlected from the fundus 
through the vessi‘1, wliieli tlum acts as a very strong cylindrical 
lens. This light-streak divides the vessel into two red lines. The 



n n s., AO s'lp , a n,i , Art. n.is. inf. ; a i h , a.l.i,, A. tMii]i su]i. mid inf. , r.n.s., v.n.t., 
Vr-n. iids. .sup. mid inf , v f.s., r f.i., Vnn. toniii. Mip. mid inf. ; (t.in.c , r.w./'., Art. mid vcn. niedimi ; 
rt.ni , r A»., Art mid \ cn, ni.icul.iris, 

.• 

veins arc darker, wider, and more tortuous in their course than the 
■irterits, and, their coats not being so tense, the light-streak on them 
is v(‘ry mu eh fainter. 

On reaching the level of the nerve-fibre layer of the retina the 
central artery and vein divide into a principal upper and lower 
branch. This first branching often takes place earlier in the vein 
than in the artery, and the former may even branch before appearing 
on the papilla, as in J^ig. 23. The second branching may take 
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place in the nerve itself ; and when this occurs it will appear as 
though four arteries and four veins sprang from 4he optic papilla ; 
but more usually this branching occurs on the papilla, as in Fig. 23. 
The vessels produced by this second branching pass respectively 
towards the median and temporal side of the retina, and are termed 
the Art. and Vcn. nasalis and temporalis sup. and inf. (vide Fig. 23). 
The temporal branches run in a radial directimi towards the anterior 
part of the retina. A small horizontal branch, the Art. ,and Ven. 
mediana, from the first principal branches is found passinjg towards 
the nasal side of the retina. The temporal branches do not run in 
a horizontal direction, but mixko a detour round the rnacma lutea, 
sending fine })ranc}ies towards lln^ latter. Two or threi minute 
vessels fi’oni principal branches run directly from the papilla to- 
wards the macula lutea, and around the macula lutea a circle of 
very fine capillary vessels is formed which cannot be distinguished 
with the ophthalmoscope; but no vessels run to, or cross over, 
the fovea centialis itself. The retinal arteries do not anastomose, 
nor do the larger retinal veins. The small retinal veins have some 
slight anastomoses near the ora serrata. Occasionally a vessel 
emerges near the margin of the disc, usually at the temporal side. 
It arises from the ciliary vessels, and is hence called a cilio-rctinal 
vl^ssel (Plate I. Fig. 1). 

No pulsation of the arteries is'ij^bservable in the normal eye. 
In the larger veins near or on the optic papilla, or more usually 
just at their point of exit, a pulsation may sometimes be seen. 
This venous pulsation is due to the following sequence of events : 
systole of the heart; diastole of, and high tension in, the retinal 
arteries ; consequent increased pressure in the vitreous humour ; 
communication of this to the outside of the walls of the retinal 
veins, impeding the flow of blood through them, especially in their 
larger trunks, wjiich offer little resistance, or at their exit from the 
eye, where the blood pressure is lowest ; and in this way the veins 
are emptied the blood gradually coming on from the capillaries 
overcomes the resistance, and the veins arc for a moment refilled# 
The phenomenon can be most readily observed, if the normal tension 
of the globe be increased by gentle pressure with the finger during 
the ophthalmoscopic examination. By increasing the pressure the 
arteries also can be luade to pulsate even ii\ a normal eye, but 
such a degree of pressure is dangerous. i 
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DISEASES OF THE CONJUNCTIVA. 

The Conjunctiva, or Conjunctival Sac, consists of tlircc portions : 
the palpebral, lininjr the inside of the eyelids ; the bulbar, coverinj,^ 
the sclerotic ; and tluj r{‘,tro -tarsal folds, uniting thes(^ two, which 
form the sulcus or jornix, upper and lower. When the bulbar con- 
junctiva reaches the margin of the (iornea it overlaps the latter 
slightly, and tliis overlapping portion is known as tlie limbus con- 



24. — First steps in eversion Fni. 2.0. — Everted lids held in 
of upper lid. position with one hand. 


junctivtp, or cornete. At the inner angle or canthus there is a 
vertical crescentic fold, the plica semilunaris, on the nasal side of 
which is a rounded mass of modified skin callctl the caruncle. 

On the palpebral surface of the upper lid close to, and running 
parallel to the margin, is a shallow groove, called the subtarsal sulcus. 
Some adenoid tissue exists in the fornices of the normal conjunctiva, 
and follicles arc sometimes found, the latter being probably due to 
the constant irritation to which the conjunctiva is exposed. The 
conjunctiva is lubricated by the secretion from the glands and 
conjunctival epifhcliujn. The lacrimal fluid, which has only a very 
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slight bactericidal action, merely exeTciscs a mechanical effect which 
consists in the washing away of foreign particles.* 

The Examination of the Conjunctiva.— Simple inspection in good 
diffused daylight, the patient facing the window, is better than 
artificial illumination. The whole of the mucous membrane should 
be examined, and for this purpose the lids must be everted. The 
eversion of the lower lid is a simple matter, but a certain amount of 
practice is required in the case of the upper lid. 

Eversion oj the u])})er lid . — The surgeon should face tlm patient 
and direct him to look down and to continue lookii^g dowin^n order 
to render the upper edg(‘. of the tarsus accessible. The ^oint of 
the thumb of one hand is then plac(‘d on the outer surface of the 
lid, just above the tarsus, and with it the skin is drawn k little 
upwards and backwards ; this causes the margin of the lid to start 
forwards. The eyelasims (or the maigin of the lid) are then taken 
betwcMMi the, tlnimb and forefinger ol the other hand (Fig. 24) and 



tiG. 20. Motliod of oxannning a cliild’s oyj\ 

raised upwards while the thumb above is depressed. The thumb 
which acts as the depressor should not be taken away too soon, a 
mistake often made by beginnem, and it is better to slide it away 
sideways. In ca,sc of failure a probe or glass rod c^n be used instead 
0 t e t umb. When everted, the lids can«be retained uu position 
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by one hand (Fig. 25), while applications arc being made to the 
conjunctiva. • 

The method of examining the conjunctiva and cornea in infants 
and children is shown in Fig. 26. The head is firmly held between 
the surgeon’s knees. The conjunctiva is easily inspected, as the 
lids become everted on merely at- 
tempting to open the eye by pulling 
on the skin near the lid margins. 

In order to examine the cornea, the 
lids must not be allowed to become 
everted, but must be separated with 
the points of the fingers placed on 
the ciliary margins as shown in Fig. 

27. The cornea at first rotates 
under the upper lid, but soon comes 
into view. Care must be taken to 
avoid injuring the cornea with the 
finger nails, or using too great pres- 
sure on the eye, which might rupture a corneal ulcer. The surgeon 
too must beware lest retained secretion should spurt up into his 
own eyes. 

The normal conjunctival surface of the upper lid is smocpth, 
yellowish-pink in colour, and the conjunctiva is adherent to the 
tarsus. The small branches of the tarsal arches can be seen running 
in a vertical direction, and the Meibomian glands appear as yellowish 
or grey lines at right angles to the ciliary margin of the lid. The 
student should note the appearance; and thickness of the edge of 
the normal tarsus when everted. Figs. 28 and 29 illustrate the 
method of inspecting the retro-tarsal folds and fornix. The double 
eversion (Fig. 29) is neces,sary in cases of suspected foreign bodies in 
the fornix. 

The blood-vessels of the conjunctiva consist of the posterior 
conjunctival vessels derived from the palpebral vessels, and the 
anterior conjunctival vessels which pass backwards from the anterior 
ciliary vessels. In general affections of the conjunctiva the former 
are chiefly involved. Engorgement of the vessels of the conjunc- 
tiva is known as conjunctival congeMion (Plate II. Fig. 1), in order 
to distinguish it from ciliary congestion, which accompanies diseases 
of the cornea and irisi It is bright red in colour, most marked 
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towards the fornix, and is formed by a network of large, tortuous, 
superficial vessels, which move with the coiiijunctiva. Oiliary 
congestion (Plate II. Fig. 2) on the other hand is limited to the cir- 
cumcorneal area, and diminishes towards the periphery. It is due 
to engorgement of the episcleral branches of the anterior ciliary 
vessels. It is pink or violet in colour, and is composed of minute 
straight radiating vessels, which are frequently indistinguishable 
to the naked eye as separate vessels. They are situated under the 
conjunctiva, and cannot be moved with it. In severe inflarnma|tions 
of the eyeball, such as a purulent ulcer of the cornea, these two 
forms of congestion are frecpiently present together. \ 

Hyperaemia of the Conjunctiva.— In this condition the blyod- 



tarsal folds of upper lid. fornix ; lid everted and 

raised witli retractor. 

vessels of the palpebral conjunctiva are especially engaged. A 
slight serous exudation sometimes takes place, which may raise the 
conjunctiva around the cornea, a condition knowji as chemosis 
to gape open). Hriiall vesicles may form, and there may 
be some swelling of the papillae and development of lymph follicles. 
Yet there is not any abnormal discharge from the conjunctiva, and 
herein lies the chief clinical difference between this affection and 
simple conjunctivitis. 

Oawses.— Foreign bodies. Dust, foul air, or air loaded with 
tobacco-smoke. Alcoholic excesses. Accommodative asthenopia. 
Stenosis lacrimalis, and other forms of lacrimal obstruction. The 
use of unsuitable spectacles, or the use of the eyes for near work 
without spectacles, when the condition of the accommodation (e.g. 
hypermetropia, presbyopia) requires them.^ * 



PLATE II 
{To face page 42) 

TYPES OF CONGESTION . 

Fig. 1. — Conjunctival congestion associated with catarrhal conjunctivitis. 
The vessels are bright red, tortuous, and easily seen. The congestilpn 
is greatest towards the periphery. 

Fig. 2.— The delicate pink zone of ciliary congestion immediately sur- 
rounds the cornea, and is composed of very minute vessels which 
are not easily seen separately. A pointed posterior synechia renders 
the pupil irregular, and on the iris is a reddish yellow tumour (a 
gumma). 

Fig. 3.— These small patches of ciliary congestion precede or follow the 
development of marginal phlyctens. ^ 

Fig. 4,--The ciliary congestion here consists of a fine venous reticulum. 
Ijfote the few large tortuous veins, and the dilated and greenish pupil. 

Fig. 6.— Note the patch of deep violet congestion, with slight diffuse 
swelling, the discoloration of the sclerotic above and below, and the 
irregular outline of the cornea due to the encroachment of/sclero- 
tising opacities.’ 

Fig, G. — The appearance of the effusion of blood under the conjunctiva 
is easily distinguished from a localised congestion. 



Plate II. 




Fig. 3. ('iliarv Congestion 

Fig. 4. Ciliary Congestion 

(J’lilyctenular). 

(Glaucoma). 



Fig. 5. * Congestion ifl Scleritis. Fig. C. Fcchymosis of Conjunctiva. ^ 
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Sytt^ftoms . — The eyes are irritable. There is lacrimatioii and 
photophobia, with hot, burning sensations, and sensations as of 
a foreign body in the eye, and the eyelids feel heavy. All these 
symptoms are aggravated in artificial light. 

Treatment.— In addition to the removal of the cause, the in- 
stillation of mild astringents or of a drop of tincture of opium and 
distilled water in equal parts morning and evening will be found 
beneficial. Adrenaline has no permanent effect on the liypercTmia. 
The eyes should be protected from the glare of light by dark glasses, 
and out-of-door exercise is to be recommended. 

Conjunctivitis in general. — The term Ophlh(fJ7nia is oonunonly 
used as a synonym of Conjunctivitis,^ which differs from mere 
hyperanmia in the presence of abnormal secretioji. Apart from 
jnechanical or chemical irritation, inflammation of th(‘ conjunctiva 
is almost always caused by micro-organisms gaining access to the 
conjunctival sac ; or perhaps in some cases, by the sudden develop- 
ment, under favourable conditions, of those which had been already 
present in a latent condition. They can easily be detected in the 
discharge, except in the rare cases of metastatic oi- endogenous 
origin, and arc the cause of its infectious nature. Sporadic cases 
arc very common, but the disease frequently spreads through the 
members of a household, or occurs as an epidemic. Infection takes 
place by the direct transfenmee of the secretion from person to 
person, or indirectly by a common use of the same articles by different 
people. Inflammatioiis of the conjunctiva are met with in patients 
of all ages, and at all seasons of the year : but some forms are more 
common in the spriiig and autumn. The palpebral conjunctiva 
is often affected when the bulbar portion remains normal, and the 
conjunctiva of the lower lid is more frequently attacked than that 
of the upper lid. 

Differential Diagnosis . — The milder forms of, conjunctivitis are 
apt to be mistaken, by those who are inexperienced, for iritis and 
vwe versa, but with care there should be no difficulty in distinguish- 
ing between the two affections. Conjunctivitis is accompanied by 

^ Blepharitis is sometimes called Ophthalmia tarsi, and to this there 
can bo little objection, but the name Sympathetic Ophtlialrhia is liable 
to mislead, as thi^ disease has nothing to do with tlio conjunctiva, but is 
an inflammation of the vveal tract. 
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conjunctival congestion, the secretion is nniico-purnleiit, and if 
not in suflicient quantity to be detected in th(» conjunctival sac, 
its presence is indicated by the fav-t that the lids are gummed to- 
gether in the mornings. The pain is superficial and limited to the 
eye itself (sensation of foreign body, heat, itching). Vision is not 
affectcMl, exc(q)t ftmiporarily by secretion on Ihe surface of the 
cornea, which is easdy removed by rubbing the lids over the eye. 
Iritis, on the otlnn* hand, is recognised by the presence (.f ciliary 
congestion, lacrimal ion instead of a sticky secretion, and b^f the 
character of the pain, which is neuralgic and circumorbital. More- 
over, the vision becomes impaired at a v(TV early stage of the disease. 
The ullimale djagnosis rests of course on lh(‘ a])peara]ice of Iho iris 
and on I lie (‘fi'ect of atropine (see chap. vii.). 

Vanclics of ('(Wjumiirfths. -Although an accurate diagnosis 
of tli(‘ ditfen'iit forms (d conjunctivitis diqxmds on the discovery 
of the particular micro-organism in each case, nevertheless the usual 
classification, whui, is based on clinical a])pearances, must for the 
presimt Ix' adluu'cd to, ])artly b(‘caus(‘ tliese appearances are suffi- 
cient in most cases to indicate the line of treatment reipurcd, but 
chiefly because the type of inllammation excited by a given 
microbe is not siilliciently constant. In the majority (d cases no 
doubt a deiiniti' gioii]) of symptoms is associati'd with a particular 
micro-organism, hut occasionally th(‘ reaction takes a different 
form.^ Again, one and the same clinical picture may he jurduced liy 
different micro-organisms. In exceptional cases, too, a mixed infec- 
tion may take ])lace. 

From a clinical [loint of view then, conjunctivitis is divided 
into different varieties, de])ending on the nature of the discharge, 
the pathological changes in the tissues, and the severity of the 
symptoms. In Catarrhal Co7ijuncl iritis, which may be acute or 
chronic, the discjiarge is muco-})UTulent in character, whereas in 
^ Purulent Conjunctivitis pure pus is secreted. The discharge becomes 
fibrinous and coagulates to form a membrane, lying on the surface 
of the conjunctiva, in the so-called Croupous variety, or it extends 
into the substance of the tissues in the Diphtheritic form. All 


^ This may bo duo to altered conditions, aucli as difforoncos in the 
resistance of the tissues or blood, or to variations in tha degree of virulence 
of the microbe. t 
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inilainniations of the coiijuuctiva are aecoiiipaiiied by more or less 
iiirrease of the normal lymphoid tissue, which is of a diifiise char- 
acter, but ill certain cases lymphoid masst's arc formed which become 
visible to the naked eye, as in Follicyhr and Gramiar Ophthalmia. 
In Fhli/ctenulnr ConjunHwitis' small papul(*s, or ])seiido-vesieles, are 
found on the Inilbar conjunctiva. Sc^ven* cases of conjunctivitis 
are often attended with slij^ht swelling; of the preuuriciilar j^land ; 
but in the condition known as Fai'inauFs i^onjunclrniis tin* glan- 
dular enlargement is considerable, and reddish vegetations form 
on the ])al])ebral conjunctiva. Trnmiatic Conpinclmtis nuiy be 
produced hy physical or chemical causes, and inflammation of 
the lacrimal sac fre(|ucntly extends to the conj unctiva. In rare cases 
a Mcta.static Oonjimetiniis din^ to endogi'iious infection has been 
oliserved. Finally Eczema, Impetigo, and some of the (^xanthe- 
jnata (Measles, Scarlatina, Small-Fox) are Ireqin'iifly accompanied 
by conjunctivitis. 

The Bacteriology of Conjunctivitis. - 'riu* micio-organisms 
which are commonly met with as the active causes of conjunctivitis 
are not very numerous. The following is a list of them, with the 
clinical type of disease to which each most lre([Uently gives rise 

Bacilli, 

The Koch-Weeks H.- (Acute (Vmtagions ('onjimclivitis). The 
Dijdobacillus of Morax- (Subacute Angular Tlu' Dijihtheiia. 
lh~ (Membranous V.). 

Cocci, 

The (lonococcus. -(Purulent The Pneumococcus.— (Cat- 

arrhal Ch). Streptococcus. Stajihylococcus albus ct- aureus. 

The last two most fre(|ucutly occur as part of a mixed infection, 
along with the gonococcus and the diphtheria bgpillus. They are, 
however, also found, alone or together, jn the conjunctivitis (often 
membranous) which accompanies imj)etigo of the face, or which 
follows scarlatina, but they have never been known to cause an 
epidemic. 

Th(i Xerosis Bacillus (see Xerosis), which is non-pathogenic, 
is very frequently present in the normal conjunctiva ; but it should 
also be remembeii^d that some of the pathogenic forms, such as the 
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stapliylococcus, pnoimio coccus, and, il is stated by some, the strep- 
tococcus, arc also found (especially the first named) in conjunctival 
sacs devoid of all signs of irritation. In fact the normal conjunctiva 
is rarely free from micio -organ isms. According to Mayou there 
are fewer micro-organisms in the upper forjiix than in the lower. 

The epithelium of tlie conjunctiva oilers a certain resistance to 
the entrance of orgaiiisms, and hence many of them will not set 
up an inflammation unless there be a superficial loss of substance. 

All the above, with the exception of the gonococcus, the Weeks 
bacillus, and tin' diplobacillus, stain by Oram’s method.^ j 

The numl)er of micio-organisms does not always correspond 
with tin' amount of discharge, and in some instances none can be 
found. We have recently had a case of this kind in which, although 
the discharge was pi'ofuse, both cover-glass preparations and at- 
tempts to obtain culture's gave lu'gative results on three different 
occasions. The etiology of such cases is unknown. 

In addition to thos(‘ which have been mentioned, other micro- 
organisms have' oci-isio tily been found in conjunctivitis. In the 
case of some of them it is very donbtiul if they wen' the exciting 
cause of tlie condition of the conjunctiva with which they were 
associated. The most important varieties will be briefly referred 
to as we proceed. 

Catarrhal, or Simple Acute, or Muco-purulent Conjunctivitis.— 

In mild cases tlie affection is confijied to th(' palpebral conjunctiva, 
often even to tlu^ conjunctiva of the lower lid ; but in the severer 
cas('s it extends to the bulbar conjunctiva. In the latter event 
the lids may be slightly hypera'inic and swollen. Both eyes are 
usually affected, (‘ither simultaneously or at a short interval. 
Lymph follich's and enlarged pajiilla' arc sometimes present. There 
is a sticky, thin, mucous, or muco-purulent secretion which is often 
visible in tlu' form of strings in the lower fornix. It dries on the 
eyelids at night So as to fasten them together when the patient 
awakes in the morning, and sometimes produces ulceration of the 
iritermargimil portion of the eyelids (intermarginal blepharitis). 

^ For c'hiiical work, in most cases, cover-glass smears stained by Gram’s 
method, followed by a counter-stain, such as weak Carbol-Fuchsin^ will 
suflice, but in some cases the identity of the particular microbe can only 
be establislied by cultures and inoculation exf)crimentM. 



Diplohacillufi {Morax and Axcn- Koch-Weelcs bacillus. Secretion 
feld). From a ca.«o of subacute from acute conjunctivitis. A few 
angular conjunctivitis. deeply stained Xerosis h. are also 

present. 



Pneumococcus. From a case of Gonococcus. From a case of 
catarrhal conjunctivitis. ophthalmia neonatorum. 



Xerosis bacillus . Culture from Xerosis bacillus. Culture, diph- 
normal conjunctiva, showing few tlieroid form, 
clubs. 

^ From*preparations and drawings by L. W 
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111 some of the very mildest cases this stickiness, or gumming, 
on awaking in the morning is a valuable diagnostic sign, for in 
such cases it is difficult or impossible to recognise by inspection 
the very slight variation from the healthy appearance of the 
conjunctiva. 

In the severer cases the papilla^ are markedly swollen, and 
may even conceal the Meibomian glands from view. Also, one 
often sees small ecchymoses in the bulbar conjunctiva, cispccially 
in certain epidemics ; but these have no serious import. 

Minute grey infiltrations which may break down and form small 
ulcers sometimes appear at the margin of the cornea, more especi- 
ally in old people. When there arc many of them they may be- 
come confluent and form a small grey crescent, which ulcerates, 
and thus a crescentic marginal ulcer is formed, and very occasion- 
ally such an ulcer is followed by iritis. 

The catai'rh may become chronic, and then the papilla} arc 
more developed, while tlic blejdiaritis is liable to extend over to 
the cutis, causing eversion of the lower punctum lacrirnale with 
resulting lacrimation, and this, in its turn, aggravates the con- 
j uiictival affection . Indeed, chronic conjunctivitis is the commonest 
e.ause of ectropion of the lower lid in old people. The chronic 
form of the disease is much less contagious than the acute, 
which frccpiently affects a whole family or may result in an 
epidemic. 

The Hyruptoms ar(} those of a severe case of hypersemia (sensa- 
tions of sand in the eye ; hot, burning sensations ; weight of the 
eyelid), with the addition of the annoyance consequent on the 
secretion, which, by coming across the cornea, may cause momentary 
clouding of sight, rhutophobia is not generally severe unless 
there be some corneal complication. The symptoms are worse at 
night, or by artificial light, and are much less troublesome when 
the eyes arc exposed to the open air. 

Causes . — Anything which favours the entrance of micro-organ- 
isms into the conjunctival sac, such as direct infection with secretion, 
also dust, wind, etc. Conditions which lower the resistance of the 
tissues, either locally by causing hypersemia, or generally through 
the system (impure air, exposure to cold, etc.). Perhaps also the 
microbes are morqi^ widespread or more virulent at certain times, 
as in the spring or autumn. Some of the above-mentioned causes 
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act no doubt in combination in the conjunctivitis which accom- 
panies inipoti^K), scarlatina, measles, and smallpox. 

The Koch-Weeks hmilhs produces an acute contagious con- 
junctivitis, which chiefly attacks young people, and occurs most 
frefjueiitly in an epidc'inic form. 

It is more severe in adults than in children ; and is often 
attended by an eiythematous condition of the upper lids, or even 
by slight OHlema. The preauricular glands are sometimes enlarged. 
The Koch-Weeks bacillus may be easily overlooked, as it is a yery 
fine bacillus and stains feebly. I 

The P'ficumocorrus is responsible for a mild form ol catanvial 
ophthalmia, occurring in children or adults, sometimes in sn^all 
ephhunics. A characteristic sign of this variety of conjunctivitis' is 
(according to Morax) an (edema or rose-coloured hyperaunia coiifijiud 
to the margin of the upper lid. It also gives ris(‘ to minute ecchy- 
mosis of the bulbar conjunctiva. Th(‘ secretion is at times tibrinoiis. 
This variety does not appear to be as common in the Ujiited Kingdom 
as elsewhere. It is “it duration (ten days or so), and can be 
readily cur(‘d. 

The conjunctivitis associated with inijietigo sometimes assumes 
a mild catarrhal form. Both Strepto- aiifl Slaphylococcl aie found 
to be ])resent. The former can no doubt set up conjunctivitis, but 
attempts to produce conjunctivitis in man with virulent cultures 
of staphylococcus aureus have ])roved ineffectual. 

In inlluenza epidemics conjunctivitis sometimes occurs along 
wdth the other symjitoms, or it may precede* them. It is due to the 
Influenza Bacillus, which is shorkT and stouter than the Weeks B., 
but is difficult to distinguish from the latter. It is much rarer in 
adults than in children. 

Quite recently some cases of conjunctivitis have been observed, 
wdiich w’ere und^iubtedly caused by the hay bacillus (B. Suhtilis), 
In all of them particles of earth had found their way into the eye. 

The. Prognosis of catarrhal conjunctivitis is good, if there be 
no reason to suspect that the mild form is but the commencement 
of a more severe inflammation. The infiltrations, and even the 
ulcers, which sometimes form at the margin of the cornea are not 
often of serious import, and usually heal, according as the treat- 
ment restores the conjunctiva to health. 

Ifeatment . — It will be advisable here to .make a few observations 
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on the treatment of conjunctivitis in general. Patients should 
always, iji the first place, be warned of the danger of infecting 
other persons. And in order also to avoid re-infecting themselves, 
droppers should be sterilised, or at least should not be brought into 
contact with the eye when being used. For bathing the eye sponges 
should be avoided, and small pieces of lint employed, which must be 
burnt immediately after use. Bandages should not be worn, nor 
should the patient be confined to the house, uidess in severe or 
complicated cases. 

In catarrhal conjunctivitis cold or iced compresses, with the use 
of a 1 in 5000 solution of sublimate as a lotion, should be used 
fr(M(uently at the onset, and in mild cases will alone bring about a 
cure. But the habit, which some patients so readily accjuire, of 
bathing the eyes frequently with cold water should not be permitted, 
for it is deleterious to the cojijuiictival affection. When in a day or 
two the irritation and swelling have somewhat subsided — or from 
the very commencement, if there be Jiot much irritation — a solution 
of nitrate of silver, of from 5 to 10 grains to 5j, should be applied 
by the surgeon to the palpebral conjunctiva with cotton wool 
twisted on the end of a small piece of stick, such as is used for 
matches, the lid being well everted. The solution may be neutralised 
with solution of cornmoii salt, which is then finally washed off with 
water. The neutralisation with salt water is important to check 
prolong(*d action of the nitrate of silver, as also to obviate con- 
junctival staining (called Argyrosis, from apynpo?, silver) when the 
treatment is a lengthened oiie. The application is to be repeated 
after twenty-four hours, by which time the slight loss of e])itheliuTn, 
the result of the superficial slough, will have been repaired. Im- 
mediately after such an application cold sponging or iced compresses 
are useful, and grateful to the patient. Gentle removal of the loose 
coagula also gives much relief. ^ 

In recent years a nuiTiber of organic salts of silver have been 
used instead of the nitrate. The best of these are protargol (in 5 to 
20 per cent, sol.) and argyrol (25 per cent.). They do not coagulate 
albumen, and are therefore supposed to have greater penetrating 
power, and are practically painless. Personally we still rely on the 
nitrate in preference to either. 

Even weak solutions of nitrate of silver as eye-drops to be used 
at home by the patient, should be avoided, for staining of the con- 
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junctiva is very apt to be caused in this way. Protargol and argyrol 
also cause staining. 

Should the surgeon l)e unable to see the patient daily, astringent 
and antiseptic eye-(lro])s are very beneficial, and indeed often effect 
a cure. Sulphate of zinc (gr. ij to the 5]), with or without Tinct. 
Opii, alum (gr. iv to 3]), tannic acid (gr. v to viij to 5]) are those 
which are most commonly used. They may bci combined with 
boracic aehl in saturatial solution, corrosive sublimate ( 1 — 5000 ), 
or oxycyanate of mercury (1—2000). Acetate of lead (1 or gr. ij to 
3j) can also be ])r(‘scril)ed, provided the cornea be intact ; otner- 
wise (l(‘])osits of lead are liable to form in it. \ 

A W(‘ak boracic acid ointment should be applied along ^hc 
margins of the lids at bedtime. It prevents the adhesion of t\ic 
lids in the morning, which is not only unjdeasant to the patient, 
but also prevents free drainage of the secretion during sleep. 

Diplobacillary or Angular Conjunctivitis.™ This form of in- 
flammation requires a descrijdion apart, not only because it pre- 
sents a definite climeal puture, but also because it readily yields 
to a particular line ol treatment. It presents the appearance of a 
subacute or chronic conjunctivitis, the congestion being limited to 
the palpebral conjunctiva, more esj)ecially of the lower lid, and to 
the caruncle, 'the secretion is very scanty, and makes its appear- 
ance most commonly round the umer canthus, as a slight greyish- 
white collection, but still the lids are often stuck together in the 
mornings. Tin' most characteristic sign, and one which has given 
rise to the name ‘‘ Angular,” is a pecadiar moist hypcifcmia, with 
superficial excoriation, of the skin at the margin of the lids, which 
usually surrounds the canthi, es})ecially the inner canthus, although 
the whole margin ol the lids may be affected by it. Li very mild 
cases this conditioj] of the skin may be absent. The subjective 
symptoms consist^, in sensations of heat, pricking, and itching, and 
arc always much worse in the evening. Corneal affections are 
not common, but occasionally small superficial marginal ulcers 
occur ; and, less frequently still, severe central ulcers with hypopyon 
(sec chap. v.). 

The disease is chiefly met with in adults, but it also occurs in 
children, in whom it may even cause blepharitis. We have often 
seen it too as a complication of trachoma in the later stages, 

Oause. The exciting cause is the Dipl«l)acillus of Mprax and 
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Axenfeld, the larj^est of the micro-organisms found in the con- 
junctival sac (see p. 47). It grows only on solid media containing 
serum, in which it produces very characteristic clear depressions. 
Inoculation easily succeeds in reproducing the disease, but only in 
human beings. The diplobacilli have also been found in the nose, 
but it has not been definitely ascertained whether or not they 
reach the latter through the nasal duct. 

Trcatmml . — 'Phis aff(‘ction shows no tendency to s[)ontan(*ous 
c.ur(‘, and , if neglected, it Tiiay last for many months ; but fortunately 
we have in sulphate of zinc an unfailing remedy. Solutions of from 
4 to 10 grains to the ounce will effect a cure in ten days or so, and 
aie much more efficacious than very weak solutions, and are not 
very painful. Cocaine may be added for patients of nervous tem- 
perament. In order to prevent a relapse, the treatment should 
always be continued for about a week after the subjective symptoms 
have disappeared. Jf the lids b(‘ tender, an ointment of oxide of 
zinc (10 per cent.) and icthyol (2 to 5 per cent.) is very useful. 

Chronic Simple or Chronic Catarrhal Conjunctivitis.— This form 
of conjunctivitis occurs in adults and old people, and is extremely 
obstinate, often lasting for years, and sometimes, with or without 
intermissions, even for a lifetime. The objective signs vary in 
degree from those of simple hyperfemia without apparent secretion 
to a moderate catarrh with muco-purulcnt discharge. But they 
arc never so pronounced as in the acute form of the disease',, and 
the bulbar conjunctiva is seldom much injected. 

The subjective symptoms resemble those which liave bec'Ji men- 
tioned in the descri])tions of hyperaunia and acute catarrh. 'Phey 
are always worse in the evening, and patients often complain that 
when they attempt to read, the upper lids feel heavy and inclined 
to close, so that they feel sleepy. A sensation of dryness of the eye- 
ball is also experienced, when the secretion is scivity or absent. In 
many cases, however, the sensations complained of are much in 
excess of the objective appearances. 

In the later stages, the conjunctiva, in muco-purulcnt cases, 
becomes rough or velvety, from hypertrophy of the papillse, and 
ectropion of the lower lid, epiphora, and blepharitis may result. 
The skin of the lower lid, from the constant irritation caused by 
the discharge, becomes eczematous and stiff, the inner end of the 
lid then Becomes everted, so that the punctum lacrimale no longer 
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lies in normal contact with the eyeball, and this, together with 
narrowing of the puncturn and canaliculus by the hypertrophied 
conjunctiva, leads to ('pipliora, which again intensifies the irritation 
of the, skin, and still fui th(‘r increases the ectropion. Marginal ulcers 
of the cornea, too, are lial)l(‘ to occur in old p(‘ 0 ])le with chronic 
coJijunctival catarrh. 

The Cjiua^ of this affection are very numerous. It seldom 
originates iji an acute catarrh, but more commonly liegins gradually, 
and owes its origin to local irritation of the conjunctiva orj to 
constitutional causes. Amongst the former are included diist, 
chemicals, sinulve, liad ventilation, exposure to heat or steam, \n- 
tiiriK'd eyTlashes, infection from th(‘ lacrimal sac, errors of rcfra\c- 
tioii, prolonged reading by artificial light, sleeplessness, and constant 
(‘xposure to wind or rain. Less well-known causes are : inefficient 
closure of the eyelids at night, so that a portion of the eyc'ball remains 
exposed to the atmosplu're ; purulent infection of the ducts of the 
Meil)OJnian glands, or solid iTifarcts in the Meibomian glands or in 
sinall conjunctival cysts. In many cases no definite (*anse can be 
assigned. 

Tmttmnit is often unsatisfactory, partly owing in many cases to 
the impossibility of removing tiie cause w'hen this is due to the 
nature of the ])atient’s occupation. Indications for treatment are 
provided by a consideration of the above-mentioned causes. Atten- 
tion should also b(^ paid to the general health ; relief of constipa- 
tion ; avoidance of alcoholic stimulants; correction of errors of 
refraction and presbyopia ; treatment of the lacrimal apparatus 
(('hap. XVIIT.) and of ectropion (('hap. XV' IT.). In case of defec- 
tive closure of the lids, a bandage at night may be applied. Sup- 
puration in the Meibomian ducts can be effectually relieved by 
expression of their contents, daily if necessary, with a glass rod. 
Any solid white iifiarcts, if they project above the surface, should 
be picked out of the palpebral conjunctiva with the point of a needle 
or knife. With regard to local applications, astringents arc the 
most useful, but they should not be too irritating.. Nitrate of 
silver may be necessary if there be discharge or hypertrophy of the 
conjunctiva. Protargol, ar^rpol, or other organic silver salts are 
less painful, but the possibility of causing argyrosis should not be 
forgotten. Other useful astringents are alum in solid stick, or in 
^ to 1 per cent, solution; enpper sulpha'f-e ; lead suWetatc ; 
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tatiJiic acid in solutions containing 1 or 2 grains to Boracic 
acid too may be used in saturated solution, but it is the mildest 
and least active of all. Adrenaline gives only temj)orary relief. 
Kreqmmt use of cocaine is not to be recommended, as it renders the 
coriK'a vulnerable to micro-organisms by deranging its epithelium. 
V(‘ry mild cases of diplo bacillary conjunctivitis may not be accom- 
panied by the characteristic excoriation of the skin, and may then 
resemble a simple chronic conjunctivitis; but here a bacteriological 
examination would at once establish the diagnosis and suggest the 
ap]n‘opriate treatmen t . 

Acute Blennorrhoea of the Conjunctiva, or Purulent Ophth- 
almia.- -This very dangerous affection, which statisti(*s show to be 
one of the cojiinionest causes of blindness, is usually seeai either as 
gonorrh(cal ophthalmia or as blennorrhcea neonatorum. 

Etiologi /. — In gonorrhmal ophthalmia the etiological moment 
is the introduction of some of the specific discharge from the ure- 
thra or vagina into the conjunctival sac; while in blemiorrlKca 
neonatorum the infection is believed to take place, either during 
or just ailer the passage of the head through the vagina, by ab- 
normal secretion fi*om the latter finding its way into the infant’s 
(^yes. A few instances have been observed of infants born with 
the disease. Brolonged labour, due to early rupture of the mem- 
branes, or faulty head presentations, and also repeated examina- 
tions, would assist infection before delivery. Inoculation may also 
occur a few days after biith by pus conveyed by the fingers of the 
mother or nurse, or by towels, etc., us(‘d for washing the child’s face. 

The more severe cases of blennorrhma neonatorum are caused 
by a vaginal discharge, which is almost always gonorrhcnal, and 
Neisser’s gonococcus, which is the exciting agent, can be found in 
the discharge from the vagina and in the secretion from the eye. 
It may be found in the epithelial cells, or in thc^pus cells, or free. 
Mild catarrhal conjunctivitis also occurs in newborn infants, and in 
these cases the ordinary microbes associated with that condition are 
present, and occasionally the bacterium coli ; but in rare cases even 
the gonococcus may produce a mild reaction, probably owing to 
attenuation of the virus by dilution or drying. It should also be 
noted that a typically purulent ophthalmia has, in exceptional 
cases, been observ(‘d in infants (Morax) without the presence of 
any micrtn-organisms, J)ut then it usually tiikcs a benign course. 
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If the infection take place during or immediately after birth, 
the disease appears most commonly on the third day, but it may 
appear at any time from the second to the sixth day, according to 
the virulence of the secretion. If the inflammation come on later 
than the sixth day, it may be concluded that the infection was 
produced secondarily by tlie vaginal discharge being introduced 
into the eye by tlie fingers of the mother or nurse, etc. 

While purulent ophthalmia in adults is usually gonorrhmal 
and due to the gonococcus, it may exceptionally be the result of 
infection by the Koch- Weeks bacillus ; the cases due to this bacil- 
lus, however, are not so serious as those caused by the gonococcus. 

In newborn infants l)oth eyes are commonly affected, ^'he 
reverse is the case iji adults, in whom also the dist^ase is more severe. 

Symptoms and Progress . — In mild cases the bull)ar conjunctiva 
may be but little, or not at all, affected, the palpebral conjunctiva 
alone becoming velvety and discharging a small amount of pus, 
while there may be no swelling or (pdema of the eyelids. 

In severe cases of blcjinorrluca of the conjunctiva there is, 
soon after the onset, serous infiltration of the palpebral mucous 
membrane — which consequently becomes tense and shiny — serous 
chemosis of the bulbar conjunctiva, serous discharge, dusky red- 
ness, and swelling of the eyelids — which makes it diificult to cvej*t 
them — pain in the eyelids, often of a shooting kind, burning sensa- 
tions ill the eye, and photophobia. This first stage, or period of 
infiltration, lasts from forty-eight hours to four or five days. The 
preauricular lymphatic glands may be swollen and tender, and a 
rise of temperature may occur. 

Then begins the second or purulent stage, in which, owing to 
swelling of the papilhe, the palpebral conjunctiva becomes less 
shiny and more velv(*ty ; while the discharge alters from serous 
to the characteristic purulent form, the chemosis, however, remaining 
unaltered, or becoming more firm and fleshy. The swelling of the 
lids coiitinucH, the upper lid often becoming pendulous and hang- 
ing down over the under lid ; while, at tlie same time, it becomes 
less tense and more easily everted. Gradually the chemosis and 
swelling of the conjunctiva and eyelids subside, and the discharge 
lessens, the mucous membrane finally being left in a normal state, 
unless in a small percentage of cases in which chronic blennorrhcea 
remains, A moderately severe attack of conjunctfval blannorrhoea 
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lasts from four to six weeks. A delicate scarring of the conjunctiva 
in the fornices may be sometimes left after the attack. 

Complications with corneal affections form the greatest source of 
danger in this affection. They are found chiefly in four diftercnt 
forms. (1) Small epithelial losses of substance oji any part of 
the cornea. If these occur at the height of the inflanimatioJi, 
they are apt to go on to form deep perforating purulent uhiers. 
(2) The whole cornea becomes opacpie (diffusely infiltrated), and 
towards its centre some gn^yish s])ots foiin, which are interstitial 
abscesses or purulent infiltrations. (3) An inliltratioji may form 
at the margin of the cornea, and extend a consid(;ral)le distaiua*, 
around its circumference, giving rise to a marginal ring ulcer, and, 
later on, to sloughing of the whole coriiea. (4) A clean-cut ulcer 
may form at the margin of the cornea without any purukmt infiltra- 
tioji of the corneal tissue, and may also extend a long way round 
tli(‘ cornea. These ulcers are particularly apt to occur where there 
is much chemosis, which overlaps the margin of the cornea ; and, 
being hidden in this way, they are easily overlooked. The chemosis 
should be pushed aside with a probe, and these peculiar ulcers 
looked for. They are very liable to perforate. 

All the foregoing forms of corneal complication occur both in 
o])hthalmia neonatorum and in gonorrhoeal ophthalmia. They 
may appear at any period of the affection, but the earlier they 
occur the more likely are they to result seriously. 

The danger of these ulcers consists in the perforation of the 
cornea and in the permanent opacity they arc apt to produce, 
of which more later on. 

The severer the case, especially the more the bulbar conjunctiva 
is involved in the process, the more likely is it that corneal com- 
])lications will arise. For the corneal process is to be regarded as 
the result of infection by the conjunctival secretion ; and this 
infection is all the more apt to occur, where the nutrition of the 
cornea is impeded by a dense chcmotic swelling of the bulbar con- 
junctiva. Severe chemosis is less common in the blennorrhoea of 
the newborn than in gonorrhmal ophthalmia, and this may be the 
reason for the fact that the latter is much the more dangerous 
affection of the two. 

The Prophylaxis oi purulent ophthalmia is a matter of the first 
importance, dt should foim part of the routine of lying-in practice. 



58 


DISEASES OF THE EYE. 


1(‘HAP. ITI. 


Careful disinfeci ion of the vagina before and during birth, and 
the most minute care in cleansing the face and eyes of the infant 
immediately after birth with a ji on-irritating disinfectant (e.g. a * 
solution of corrosive suldi mate \ in 5000), arc to be recommended. 
The method of the. lat(*. J)r. Crede has found very giuicral ac.ceptance, 
and is an admirabh* one. ft is as follows : - When, after division 
of the umbilical cord, the child is in the bath, the eyes arc carefully 
washed with wat(‘r from a separate vessel, the lids behig scrupul- 
ously freed, by means of absorbent wool, of Jill blood, slime, or 
smeary substance ; and then, before tlie child is dressi'd, a few drops 
of a 2 per cent. solution of nitrate of silver arc* instilled into the eye.^ 
Many obstetricians emjdoy this method now as a matter of routine 
in their lying-in hos})itals for all the infants, wli(*ther or not it be 
suspected that th(‘i*e. is danger of infection. The coiijunctival 
irritation which sunu'times follows is unimportaJit as compared with 
the immense* advantages which result from this procedure. By 
its aid (hede reduct'd the percentage of his cases of oplithalmia 
neonatorum from 8 or 9 per cent, to i) 5 per cent. 

In all cases of gonorrhcoa it is i\u) duty of the surgt'.on to explain 
to his patients what tht! danger is of their carrying any of the 
urethral discharge to their eyes ; and to chargt* them to exercise 
pujictilious cleanliness as regards their hands and finger-nails, and 
carti in tin*, use of towtds, handkerchiefs, (*tc. 

In respect of Local Tmilmcnt wlien the dis(;ase has become 
established :“-ln the vtny commencemenT; of the affection the only 
local applications admissible are antiseptic lotions (Permanganate 
of Potash Solution, 1 in 10,000 ; Sublimate, I in 5000) and iced 
compresses, or Leiter’s tubes. With the former the (onjunctival 
sac should be freely wavshed out or irrigated. Syringing is dangerous 
both for patient and for operator, for in syringing out the conjunc- 
tival sac a moi’sel of the corneal epithelium may be I'emoved, and 
through this the cornea may become infected ; and, as regards the 
operator, he is in danger of discharge spurting into his eyes. The 
iced compiH*sses, or Leiter’s tubes, should be kept to the eye for an 
hour at a time, with a pause of an hour, and so on, or even continu- 
ously. Cold inhibits the growth of the gonococcus. In this and in 

* The general opinion now is that a 1 per cent, solution is just as elU- 
cient and less irritating. • • 
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the next stage the chemosis should be freclv, and daily, incised with 
scissors. If the swelling of the lids be great, the external canthus 
should be divided with a scalpel from without, huiving the con- 
junctiva uninjured, in order to reduce the tension of the eyelids 
on the globe, and, by bleeding from the small vessels, to deplete 
the conjunctiva. Depletion alone can be obtained by leecliing 
at the external canthus, and in many (lases is of great benefit at 
the very commencement. If in adults the chemosis, palpebral 
SAvelling, and rapidity of the onset indicate that th(‘, inflammation 
is severe, it is well to place the patient (piickly under the influence 
of mercury by means of inunctions or small doses of calomel, as by 
so doing the chemosis is often rapidly brought down, and one source 
of danger to the cornea is removed. 

In the second stage (i.e. when the conjunctiva has become 
velvety and the discharge purulent) caustic ap])lications are tin* 
most trustworthy, and in this respect iodoform and other lauded 
means cannot compete with them. The a])pIication employed 
may be a solution of nitrat(‘ of silver of 10 to 20 grains in Jj of water, 
which should be applied by the surgeon to the conjunctiva of tin* 
everted lids, and then jieutraliscd with a solution of common salt ; 
or the solid mitigated nitrate of silver (one part nitrate of silver, 
two parts nitrate of potash) may be used, the first application being 
lightly made in order to test its effect, while careful rniutralisation 
with salt water and subsequent washing with fresh wat('r arc most 
important. Iced compresses may be used to relieve the subsequent 
pain. An irit(^rval of twenty-four hours should elapse before the 
application is renewed. No remedy is of greatei' value in purulent 
ophthalmia than mitigated lapis, when the proper indications for 
its use are present, and when it is applied with care and intelligence. 
Between the caustic applications, the pus should be frequently 
washed away from the eyelids, and from between tlu eyelids, with 
a 4 per cent, solution of boric acid, or, better still, the conjunctiva 
should be douched with a solution of permanganate of potash (1 in 
5000) or with a solution of corrosive sublimate of the same strength, 
and boric acid ointment should be smeared along the palpebral 
margins, to prevent them from adhering, and thus retaining the pus. 

No corneal complication contra-indicates the active treatment 
of the conjunctiva • by the method just described. Iodoform, 
finely pulverised, has beeff much praised as a local application in 
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the second stage of acute blcnnorrhcea of the conjunctiva. It is 
to ])e dusted freely on the conjunctiva once or twice a day. For 
our part we should trust to it alone in mild cases only. It can; 
however, be employed with advantage in combination with the above 
treatment. 

When blit one eye* is affected, it is generally considered neces- 
sary to prote,(;t its billow from infection by means of a hermetic 
drc'ssing. This may he made by applying to the sound eye a 
piece of lint covered with boraeic acid ointment, and over this 
^ a j)ad of boi'ated e-otton-wool. Across this, from forehead to 
clu‘ek and Iroin nose to temporal region, are laid strips of lint 
soaked in (iollodion in layers over each other ; or a piece of tissue 
guttapercha may take tlie place of the lint and collodion, its 
margins being fastened to the skin by collodion. The shields 
invented by Maurel and by Buller arc serviceable for this pur- 
pose. Yet witli careful instructions given to the patient, and 
average intelligence on his part, ])rote(dion of the sound eye is 
not n(^cessary. In private cases we do not close the second eye, 
and have never had ill effects in consequence. Any sign of con- 
gestion was met by the application of a 2 per cent, solution of nitrate 
of silver, and it always proved sufficient to check the development 
of the disease, as it does in Crede’s method of prophylaxis. 

Patients should be advised to sleep on the side of the affected 
eye, in order to prevent the discharge from trickling on to the other 
side of the face. 

Tmitmmt oj Corneal Completions.— Y\\o involvement of the 
cornea does not contra-indicate the use of the methods already 
described, but rather demands their vigoious application. In 
addition, atropine will relieve pain and diminish the tendency to 
iritis. Eserine is sometimes employed with the object of reducing 
the tension, avd so improving the nutrition of the cornea by facilitat- 
ing the lymph circulation, and also on account of its antiseptic pro- 
perties. But, as its action on the normal tension is practically nil, 
and its antiseptic properties are very slight, it is better to reserve 
it for cases of marginal ulcer with prolapse, or danger of prolapse, 
of the iris, since by the contraction of the sphincter the iris is drawn 
away from the periphery. Greater care is now required in everting 
the lids, lest pressure on the globe should causejupture of the ulcer ; 
and it must be remembered that when a case of acutfe blennorrhoea 
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first presents itself, the surgeon, not knowing the condition of the 
cornea, must use the utmost caution in making his examination, 
and yet must never fail to get a view of the cornea for the purposes 
both of prognosis and of treatment. At eacli visit the cornea must 
be examined, and it may be found tl)at, as the conjunctival process 
subsides, any existing corneal affection also progresses towards cure, 
infiltrations becoming absorbed and ulcers filled up. But even 
though the conjunctiva be improving, and still more so if it be 
not, the corneal process may progress, the infiltratif)n b(‘Coming 
an ulcer, and the ulcer becoming gradually deeper, until, finally 
it perforates. 

Should a conical ulcer become d(‘ep, and seem to threaten to 
perforate, paracentesis of the floor of the ulcer must be resorted to 
without delay. By thus forestalling nature a short linear opening 
is substituted for the circular loss of substance, which would have 
resulted in the ordinary course of events. Through this small linear 
opening no prolapse of the iris, or else a relatively small one, takes 
place ; and consequently the ultimate state of the eye is usually a 
better one than it otherwise would have been. The reduction of 
the intra-ocular tension after the paracentesis promotes healing of 
the ulcer. It is often desirable to evacuate the aqueous humour, 
by opening the little incision in the floor of the ulcer with a blunt 
probe, on each of the two days after the operation. 

If an ulcer perforate spontaneously, the aqueous humour is 
evacuated, and, unless the ulcer be opposite the pupil and at the 
same time small in size, the iris must come to be applied to the loss 
of substance. Should the latter be very small, the iris will simply 
be stretched over it and pass but little into its lumen, and when 
healing takes place will be caught in the cicatrix, which is but 
slightly, or not at all, raised over the surface of the cornea, and 
the resulting condition is called Anterior Synechia. 

If the perforation be larger, a true prolapse of a portion of the 
iris into the lumen of the ulcer takes place. This prolapse may' 
cither act as a plug, filling up the loss of substance and keeping 
back the contents of the globe, but not protruding over the level 
of the cornea, or it may bulge out over the corneal surface as a black 
globular swelling, and may then play the part of a distensor of the 
opening, causing fresh infiltration of its margins. In either case 
cicatrisation will eventually occur ; and if the scar be fairly flat, 
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it i.s called an Adherent Lencoma, but if it be bulged out, the term 
Partial Staphyloma of the (,'Ornea is used. 

If the ])erforation be very large, involving the greater part 
of the coriK'a, with ])i‘()lap.se of the whole iris and closure of the 
pupil by exudation, the result is a Total Staphyloma of the Cornea. 
The lens may lie in this staphyloma, or it may retain its normal 
position, but become shrunken. 

The question of the treatnumt (d a recent prolapse of the iris 
in cases of blennorrhoMc conjunctivitis is an inijuntant one. It 
has bi'cn, and is still largely, the practice to abscise small iris-pro- 
trusions down to the level of the cornea, or if large to cut a smfill 
bit off tlieir summits, with the object of obtaining flat cicatrices. 
But in cases of blejinorrhcea this proceeding opens a way for purulent 
infection of thi‘ de(‘p parts of the eye, and serious consequences 
may r(*sult. It is better to confine interfeiejice with the iris in 
these eyes to incision of the prolapse, when it seems^to be acting 
as a distensor of the opening, causing fresh infiltration of the cornea ; 
or merely to instil eserine, which has a marked effect in diminishing 
the size of the protrusion. 

It may occur tlnit on the surgeon’s visit to a case of blennorrhma 
of the conjunctiva, he will find the margins of the eyelids gummed 
together by sero-purulent seendion, while the eyidids are bulged 
out by th(' pimt-up fluid behind them. The attempt to open the 
eye shonlil then b(i very cautiously made, lest some of the retained 
])us s])urt into the surgeon’s eye. The surgeon should also be most 
careful to wash thoro uglily ami disinfect his hands and nails at the 
conclusion of his visit. 

In casi^s of blennorrhoia neonatorum, when the ulcer has been 
small, on perhiration taking place, the lens, or rather its anterior 
capsule, com(‘s to bo applied to the posterior aspect of the cornea. 
The pupillary area is soon filled with fibrinous secretion. The open- 
ing in the corfiea ultimately becoming closed, the iris and lens are 
})ushed back into their places by the aqueous humour which has 
again collected. Adherent to the anterior capsule ou the sqxit which 
lay against the cornea is a morsel of fibrine, which gradually becomes 
absorbed by the aqueous humour. In the meantime changes have 
been produced by this exudation on the corresponding intracapsular 
cells, wliieh result in a small, permanent, central opacity at that 
place, where there is also a slight elevation of pyramrc^al shape over 
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the level of the capsular surface. This condition is called central 
capsular cataract, or pyramidal cataract, and rarely results from 
j corneal pcu'foration in adults. 

In cases of bleniiorrluca neonatorum an iuflannuatory swelling 
of the joints, so-called gonorrliccal arthritis, is very occasionally 
seen. The gonococcus has been found in the fluid removed from 
the joints in some cases, while in others only the usual pyogenic 
cocci were pr('s<uit. Even more rarely do p(‘ri- and endo-carditis, 
phuiritis, and meningitis occuir. 

Mdadalic (ionorrhml Ophlhahiia is sometimes nu‘t wuth 
adolescents or adults, as an accompaniment of gojiorrhmal rheu- 
matism. It is apt to occur wdth cessation of the urethral dis- 
charge. The disease ])resents the appearance (jf a luoderate catar- 
rhal o])hthalmia with scanty secretion, but is occasionally com- 
plicated with keratitis, iritis, or scleritis. It shows a great tendency 
to recur w'ith a relapse of the '‘rheumatism.” It is believed that 
the gonococci are carried to the eye through the circulation, but 
gonococci ar(‘ rar(‘ly found in the conjunctival discharge. 

* Membranous Conjunctivitis.— This disease is characterised 
by tlie existence of a fibrinous exudation, eitlier oj] th(‘. surface or 
in the substance of the conjunctiva, in addition to the other symp- 
toms of inflamniatioii. Jt w^as formerly believed, on purely clinical 
grounds, that the mild form of the disease, known as croupous 
conjunctivitis, w^as totally different in nature frcmi the severe or 
diphtheritic form, ajid later on this view seemed to be borne out 
by the discovery of the Klebs-Loeflier bacillus in tlie diphtheritic 
cases ; but further (ixperiejice of th(‘ bacteriology of membranous 
conjunctivitis has altered this view. Not only is the. diphtheria 
bacillus found in mild croupous cases, but any of the micro-organisms 
which commonly cause conjunctivitis, may give rise to fibrinous 
exudations and the formation of membranes. The same condition 
in varying degrei's of severity can be produced by chl^mical irritants, 
such as lime, emmonia, etc., and also by jcuiuirity. Lastly, the 
diphtheria bacillus may, in rare cases, lead to a simple catarrhal 
inflammation without the production of a false membrane. The 
presence of a membrane therefore is only a symptom, and is not 
necessarily pathognomonic, although it is very suggestive of the 
Klebs-Loeffler bacillus as the cause. 

In severe* cases 2trepto- and staphylo-cocci are generally associ- 
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ated with the diphtheria bacillus, and indeed the streptococcus, 
staphylococcus, and pneumococcus acting alone can cause severe 
membranous inflammation of the conjunctiva. ? 

There is* reason to believe that the diphtheria bacillus can 
only act on the conjunctiva when the epithelium lias been injured, 
say by a slight, even imperceptible trauma, or by a previous 
inflammation. 

Two Tuicro-organisms which ar(‘ closely I'elated to the true 
diphtheria bacillus, and wliich must be distinguished from it, are the 
non-pathogenic. H. xei'osis and the avirulent diphtheroid bacillus. 
But since morphological anil cultin'al ilifFerences are of doubtful 
value in separating the virulent from the non-viruleut forms, in- 
oculation experimeaits are necessary to establish an accurate 
diagnosis. 

Microscopically the false membi’ane consists of a fibrinous net- 
work containing leucocytes, a f(‘W i^jiithelial cells, ajid often micro- 
organisms. In the so-call(‘d croupous cases the underlying epithelium 
may or may jiot be adlierent to lh(‘ false membrane, but even in 
the latter eveiit, although the epithelium separates along with the 
membrane, the suiface left is smooth and becomes covered by 
regenerated epithelium, so that no trace of scarring occurs. 

On the other band, in the severe or diphtheritic cases the sub- 
mucous tissue is involved in the exudation, the vessels become 
compressed by it, and this leads to necrosis. Whim the dead tissue 
has been cast off a graniilatiug surface is exposed which heals by 
cicatrisation. These are true granulations in the surgical sense, 
and ai’e therefore quite different from the granulations of 
trachoma. 

Membranous conjunctivitis in all degrees of severity 
is met with for the most part in children, more especially in those 
under four years of age. It often follows an attack of measles or 
scarlathia, and*i8 frequently accompanied by eczema or by ulcers 
of the skill in the neighbourhood of the eyes. 

One or both eyes may be attacked. It is an acute disease, which 
occurs sporadically or in epidemics, but a few chronic cases have 
been seen to last for many months. 

Clinically, the mild or croupous form of the disease can readily 
be distinguished from the severe or diphtheritic ; hence they will 
be described separately, with the iuiderstan5ing that the real 
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nature of each ease can only be decided by careful bacteriological 
examination. 

Croupous Conjunctivitis . — The symptoms are those- of catarrhal 
conjunctivitis, to which in a few days is added the appearance of a 
greyish pellicle on the palpebral conjunctiva, sometimes also on the 
retro-tarsal folds, but rarely on the bulbar conjunctiva. The false 
membrane can be peeled off, leaving a niueous surface underneath 
which may or may not bleed. The lids, which may be red and 
swollen, arc always soft and easily everted. After a week or so the 
second or secreting stage sets in, with the appearajicc of a discharge, 
and the false membrane becomes separated, leaving a healthy 
mucous surface which gradually returns to its normal condition, 
without any trace of scarring. Observations with reference to 
corneal complications vary, some observers never having seen them, 
while others have noted them in 40 per cent, of their cases. Con- 
stitutional symptoms are much less fie<jucjit than in the severe or 
diphtheritic variety of this affection. 

Treatment . — In the first stage iced compresses or Leiter’s tubes 
applied to the lids, with antiseptic cleansing of the conjunctival 
sac. No caustic should be used in this stage, as it is apt to produce 
corjieal changes. Sulphate of quinine insufflated, or in 2 per cent, 
solution, is praised by some surgeons as a useful application at this 
period. In the secreting stage nitrate of silver applications should 
be made in the usual way. 

When the Klebs-Loeffler bacillus is the active agent antitoxin 
should be used. Simple instillations into the conjunctival sac, with 
which we have obtained a good result, may suffice in these mild 
cases. (See Treatment of Diphtheritic Conjunctivitis.) 

Diphtheritic Conjunctivitis . — There is no more serious ocular 
disease than this, for it may destroy the eye in twenty-four hours ; 
while in severe cases treatment is almost powerless.* Fortunately 
it is exceedingly rare in these countries. 

The subjective symptoms of its initial stage are similar, although 
severer, especially in the matter of pain, to those of blennorrhceic 
conjunctivitis. The objective symptoms differ from those of blen- 
norrhoea, in that the lids arc excessively stiff, owing to plastic in- 
filtration of the sub-epithelial and deeper layers of the conjunctiva, 
while the surface of tjie mucous membrane is smooth, and of a grey- 
ish or pale buff colour. If an attempt be made to peel off some of 

5 
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the superficial exudation the surface underneath will be found 
of the same grey colour, not red and vascular, as in croupous con- 
junctivitis. Ulcers of the skin covered with a greyish membrane 
are often present on the eyelids and cheek, or round the nostrils 
or lips, and the preauricular glands are enlarged. This stage of 
infiltration lasts from six to ten days, and constitutes the period of 
greatest peril to the eye ; for while it lasts the nutrition of the 
cornea must suffer, and sloughing of that organ is extremely apt 
to take place. Towards the close of the first stage the fibrinous 
infiltration is eliminated from the eyelids, and the conjunctiva 
gradually assumes a r(‘d and succulent appearance, and at the 
same time a purulent discharge is established. This constitutes 
the second or hhnnorrhmic stage. A third stage is formed by cica- 
tricial alterations in the mucous membrane, which often lead 
to symblepliaron, or to xerophthalmos ; so that, even if the eye 
escape corneal dangers in the first and second stages, others 
almost as serious may await it in the final stage. 

Corneal complications are most likely to occur in the first stage, 
and are then also most likely to prove destructive to the eye. The 
earlier they appear the more dangerrius arc they. If the blennor- 
rhoeic stage come on before corneal complications appear, or even 
before an ulcer contracted in the first stage has advanced far, they 
are more easily controlled. 

In the third stage, corneal affections, if they occur, are of a chronic 
nature and are generally accompanied by vascularisation. 

This disease is nearly always combined with constitutional 
symptoms, such as fever, malnutrition, albuminuria, and is some- 
times fatal ; but, strange to say, it is very rarely followed by paraly- 
sis, even of accommodation. It has seldom been observed to follow 
diphtheria of the throat, although the opposite sequence is not 
uncommon. 

Tuaimevl,—\i the disease be due to the Klebs-Loeffler bacillus, 
antitoxin serum is the sovereign remedy, and as the identifica- 
tion of the diphtheria bacillus takes time, any presumption of 
its presence should be acted upon without delay. The injec- 
tions may be given under the skin of the eyelids, and instilla- 
tions into the conjunctival sac may be made as well. Precautions 
should of course be taken to avoid the ^ transference of the 
disease to other persons. In cases cauyed by the pneumococcus, 
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pneumococcus serum ^ may be used. These remarks also 
apply to croupous conjmictivitis. 

Local treatment in the first stage should consist in cold or iced 
applications and antiseptics ; later on warm fomentations, especi- 
ally if the patient finds them more agreeable, can with advantage 
be substituted for the cold. In the secreting stage the same lines 
of treatment should be followed as in catarrhal conjunctivitis, 
except that greater precaution should be taken in using nitrate 
of silver ; the greater the discharge the more freely it may be 
applied. Corneal ulcers must be dealt with, whejiever they arise, 
in the same way as though the case were one of blennorrhoeic 
conjunctivitis. When the purulent discharge ceases, solutions of 
soda, milk, or glycei-ine may be prescribed as lotions for the con- 
junctiva, to arrest, if possible, the xerophthalmos. 

* Hay Fever. — This is not uncommon among the better classes 
in these countries, although it is rarely seen in our hospital patients. 
The symptoms, in those liable to it, appear in the early summer 
each year, and disappear again in the course of six weeks or two 
months. They consist in catarrh (d the nostrils, accompanied by 
great itching of them and frequent sneezing ; while the conjunctiva, 
especially in the lower fornix, becomes somewhat hypertemic, and 
there is lacrimation. There is excessive itching of the eyes, which 
renders the patient most wretched, and compels him to rub his 
eyes violently. 1'here is photophobia. The respiratory tract may 
become involved, with some bronchitis and asthma, and general 
malaise and elevation of temperature are present. Sometimes 
the eyes alone are affected. There is no tendency to corneal com- 
plications. 

Treatment is of no avail in preventing the annual recurrence 
of the affection, nor is it of much use in alleviating the attack. 
No strong local application should be employed. .,Weak collyria, 
or ointments, of sulphate of zinc, or copper, boric acid, or sublimate, 
etc., may be tried. Adrenaline, cocaine, or holocaine eye drops 
(2 per cent.) afford the best relief. Dark glasses should be worn. 

Dunbar’s hay fever serum, called pollantine, has been used with 
benefit in some cases. 

Trachoma (Tpaxv^, rough), Granular Conjunctivitis, or Granu- 


* A rchiv jur Augenheilkf Hi. p. 1. 
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lar Ophthalmia (also called Egyptian Ophthalmia and Military 
Ophthalmia).— In this disease, in addition to the usual appearances 
of simple conjunctivitis, there are developed translucent greyish 
or pinkish-grey bodies about the size of the head of a pin or larger, 
situated in and close to the fornix conjunctivje, chiefly of the upper 
lid. They also occur on the tarsus, in the lower fornix, and some- 
times on th(i plica semilunaris, but are very rarely met with on the 
bulbar conjunctiva. I'lie tarsal growths are smaller, flatter, and 
yellower in colour thaji those seen in tin; fornix. These bodies 
are tlie trachoma bodies or granulations, or “ sago grains,” they 
somewhat r(;sem})le the follicles of tollicular conjunctivitis, except 
that they are paler, more irregular in size and less apt to occur in 
rows. 

Microscopically they exhibit the structure of hjwphoid follicles ^ 
and consist of an outer zone of small lymphocytes and a central 
mass of larger endothelioid cells, amongst which some very large 
cells are found with irregular processes and cell-inclusions. These 
are the so-called “ traclioma cells ” or “ corpuscle cells ” ; they 
are supj)()sed to be phagocytes or enlarged cojinective tissue cells, 
and have even erroneously been taken for protozoa, but since they 
exist in normal lymph follicles in other places, they are not in any 
sense specific. The cellular elements of the follicle lie in the meshes 
of a delicate reticulum, the follicle itself being surrounded by a 
vascular jietwork and a more or less defined capsule. 

The unevenn(*ss of the conjunctival surface is still further in- 
creased by a luxuriant formation of papillm due to the folding of 
the inflamed and hypertrophied mucous membrane, which also 
leads to the development of microscopic glands and later on of 
small cysts. The latter are met with in the furrows between the 
papillce, or they may be produced by solid downgrowths of epithe- 
lium, which bee, nine softened in the centre. The follicles ultimately 
become absorbed, or soften, and, according to liaehlmann, extrude 
their contents on the surface. In any case their disappearance 
is followed by the development of fibrous cicatricial tissue, from 
the shrinking of which various complications, which will be men- 
tioned later on, ensue. The tarsus may be involved in the inflam- 
mation, and in many cases a vascular, richly cellular layer called 
pannus forms in the cornea between the epithelium and Bowman’s 
membrane. ^ 
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Etiohgy and Cause— There can be no doubt but that this disease 
is contagious, and that it is the result of a specific cause, the nature 
of which will probably soon be established. Within the last three 
years, by a method of staining similar to that which is used to 
demonstrate the presence of the spirocliJutne of syphilis, peculiar 
cell-inclusions have been found in the epithelial cells, in smear 
preparations. The secretion or scrapings must be taken from 
recent untreated cases, as the cell-inclusions are not found in old 
cicatricial cases and rapidly disappear, at l(*ast from the surface, 
under treatment. The appearance which they presemt varies in 
different stages. Fig. 30 (from an original drawing, for which we 
are indebted to the kindness of Professor Grecff,one of the discoverers 
of these cell-inclusions) illustrates one 
of the most characteristic stages. 

Close to the nucleus of the epithelial 
cell is a cluster of minute rose-coloured 
granules resembling very minute cocci. 

In a later stage they may be found 
lying free outside the cells. The 
nature of these fine granules has not, 
however, been ascertained, and their 
causative relation to granular oph- 
thalmia has not been established. It 
was at first supposed to have been 
demoiistratecl that they were only to 
be found in trachoma, and not in any other variety of conjunc- 
tivitis ; and they were observed in the conjunctival follicles 
produced in anthropoid apes by the inoculation of material ob- 
tained from cases of trachoma. As regards the nature of the 
granules, sonn* of the first observers were inclined to look upon 
them as protozoa, while the majority held them to bt? minute micro- 
organisms. Unfortunately it has not yet been possible to isolate 
or cultivate them, and hence no pure cultures have been obtained 
with which to perform experiments. More recently, similar cell 
inclusions have been found in non-goiiococcal forms of ophthalmia 
neonatorum (and even in the normal conjunctiva), and for this 
and other reasons the theory has been advanced that these minute 
bodies are an involgition form of the gonococcus. So the matter 
rests for the present. • 


c . 



Fro. 30. — Epithelial coll 
from the conjunctiva of a case 
of trachoma. 

(a) cell incluaions, forrHinpj a cluster 
in the ])rotoplasrn of tlie (’(Ml, close to 
the nucleus (ft), (c) isolated granules. 
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The histological changes are not peculiar to this disease alone 
—the papillary hypertrophy is well seen in chronic blennorrhcea, 
for instance — and even lymph follicles occur from other causes ; * 
for example, from atropine irritation and in tuberculosis. In- 
fection occurs only by transference of the secretion from one eye 
to the other by means of fingers, towels, handkerchiefs, etc. Hence 
the more slovenly in their personal habits, and the more crowded 
in their dwellings, schools, or barracks nations may be, the more 
likely is this disease to spread from one individual to another 
when it once gains a foothold. A great deal, however, remains 
to be learned as to the manner in which contagion takes place. 
The infectiousness of chronic cases cannot be very great, for nurses 
and doctors rarely, if ever, become infected by their patients. 
Neither do we see trachoma patients infecting other patients in the 
hospitals in Ireland, where the diseases is so prevalent. Were the 
infectiousness of the disease very great, even the precautions taken 
in a well-ordered hospital against contagion would hardly be suffi- 
cient to prevent such an occurreju'c occasionally. Moreover, in- 
oculation experiments do not always succeed. 

Amongst the better classes, [)otb here and elsewhere, the disease 
is very unconimon. Even tln^ poor in high, dry, mountainous 
countries arc almost free from it, so that, probably, the atmospheric 
conditions play some part in the etiology, 

Some hold that the affection is dependent on constitutional 
disease, such as scrofula, tuberculosis, syphilis, etc. ; but we cannot 
endorse this view. No doubt many of these patients are anaemic 
and out of health, but this is due to the moping habits they contract, 
and the little o})cn-air exercise they take in consequence of their 
semi-blindness. 

The effect of race as a predisposing cause is doubtful. Jews 
are said to bs peculiarly liable to the disease, but it must be re- 
marked that in them as in others it only occurs amongst the very 
poor. 

Trachoma generally attacks both eyes and is an extremely 
chronic affection. An acute form is described, which, however, must 
be very rare, as it is practically non-existent in Ireland, although 
the chronic variety of the disease is so common here. 

Acute Trachoma, or Acute Granular Ofhthalmia . — The symptoms 
are those of a more or less acute purulentjophthalmia, associated 
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with the characteristic appearances of trachoma. But it has been 
proved in many cases that the acute symptoms are really due to an 
additional infection by the gonococcus or Koch-Weeks bacillus, 
and therefore the diagnosis of acute trachoma cannot be depended 
upon without a careful bacteriological examination. 

TreatmenL — In the early stage the treatment is the same as for 
acute hlennorrhoea, while at a later period the same methods are 
adopted as in chronic trachoma. 

Chronic Trachoma, or Chronic Granular Ophthalmia, — This 
disease is often unaccompanied by inflammation, and is then un- 
attended by any distressing symptoms, except that the eye may be 
more easily irritated by exposure to cold winds, foreign bodies, etc., 
or more easily wearied by reading and other near work. At this 
period the conjunctiva will be found free from injection or swelling ; 
but greyish-white semi-transparent trachoma bodies, of the size of 
a rape-seed and less, may be fomid in the upper fornix, sometimes 
only by careful examination, or again, they may be seen disseminated 
over the conjunctival surface of the upper lid, and protruding from 
it. Gradually these trachoma bodies or granulations give rise to a 
more or less active vascular reaction, attended with swelling of the 
papillae and purulent discharge — in short, slight blcnnorrhoea. This 
is the stage of 'progression (Fig. 31). The patients then beginJto|^be 



Fio. 31. — Granular ophthalmia ; Fio. 32. — Granular ophthalmia ; 

progrodsivo stage. cicatricial stage, with pannus and 

trichiasis. 


more inconvenienced, owing to the discharge which obscures their 
vision, to sensations of weight in the lids and of foreign bodies in the 
eye, and to partial ptosis, which is often observable; and this, con- 
sequently, .is generally the earliest stage at which we see the disease. 
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The enlarged papillfio often grow to a great size, completely hiding 
the granulations, constituting what is known as the “ papillary 
form ” of the disease. In this stage the granulations may become 
absorbed, and the disease undergo cure ; but more commonly it 



Fi(i, 33. {Sa^7nisc]L) 


Section of a traehonmtons eyelid. 
a, ^riisolo; h h, ']’,'irsuK liiivinj? imdertronc 
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iru'iiil Tmie m the conjunctiva ; /, Tumi‘s. 


makes further progress. Fresh 
granulations appear, while the 
old ones increase in size and 
undergo a peculiar gelatinous 
change. They then often be- 
coinc confluent, leaving only 
here and there an island of 
vascular mucous membrane. 
Sometimes the trachoma bodies 
arc very small, and jiresent the 
appearances of minute yellowish 
dots, and in this form they arc 
not always easily found. 

Gradually the follicles be- 
come absorlx'd, or more I’arely 
their contents are expelled, and 
the connective tissue proliferates 
so as to cause more or less 


extensivt^ scarring of the {‘.onjunctiva. This constitutes the 
cicatricial stage of th(‘ disease. The scarring frequently presents 
a reticulated ap])earaiice, and in many cases assumes the form 
of a white line situated iji the subtarsal sulcus, Fig. 32. 

The tarsus may undergo fatty or hyalhic degeneration or be- 
come hypertrophied, while the diseased conjunctiva on the inner 
surface of the lid causes curving of the tarsus with entropion 
and distortion of tin* bulbs of the eyelashes, followed by irregular 
growth of the latter, with resulting trichiasis and distichiasis. 
These changes are represented in Fig. 33. The bulbar conjunctiva 
may become atrophied, cease to secrete, and become dried, giving 
rise to xerosis. In conse(|ueiice also of the shrinking of the con- 
junctiva, the fornices may become partially or wholly obliterated, 
thus causing symblepharon (adhesion of the eyelids to the 
eyeball). 

The great danger ol granular ophthalmia lies in the complications 
which may attend it, or which follow in its^ wake'; the former arc 
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paiinus, ulcers of the cornea, and severe purulent conjunctivitis, 
while the latter are the distortions of the lids and eyelashes just 
referred to. 

Pannus (Lot. a cloth rag) presents the appearance (Fig. 32) 
of a superficial vascularisation of the cornea, with more or less 
diffuse opacity, and often small infiltrations. The new vessels can 
be seen to grow in from the conjunctiva. It invariably commences 
in tln^ upper portion of the cornea, extending generally over the 
upper half, and frecpiently remains confined to this region. But 
in many cases, at a later stage, it extends over the whole surface of 
the cornea ; this latter occurrence often takes place almost sud- 
denly, and the vascularisation and opacity sometimes become so 
intense as to present quite a fleshy appearance, completely hiding 
the C()rr(\sponding part of the iris from view. Histologically, pannus 
consists of a new growth, which is extremely rich in cells, and which 
closely resembles the conjunctiva when occupied with confluent 
granulations. It is in fact a vascular granulation tissue, which 
grows in from the limbus, and is situated b(‘tween the corneal epithe- 
lium and Bowman’s layer. After a length of tim(‘ Bowman’s layer 
becomes destroyed in places, and then the cellular infiltration gains 
access to the true cornea, and gives rise to permanent changes in 
its transparency and curvature. In some bad cases of old-standing 
})anuus the latter undergoes a connective-tissue change. It then 
becomes smooth on the surface, and the vessels almost disappear, 
so that the cornea is covered with a thin layer of connective tissue, 
which obstructs the passage of light and is not capable of cure. 
Small ulcers, and sometimes white deposits, are liable to form at 
the lower edge of the pannus near the centre of the cornea. These 
deposits are superficial, and can b(* easily scraped off. 

Another result of pannus, sometimes seen, is a bulging or 
staphylomatous condition of the cornea, the tissues d' which have 
become so altered and weakened that they give way before the 
normal intra-ooular tension. 

A pannus in which as yet there is no connective tissue alteration, 
and where there is no staphylomatous bulging, is capable of under- 
going cure without leaving any opacity behind, except that which 
may be due to ulcers that have been present. 

Pannus is usually a painless affection, but is sometimes accom- 
panied by phatophotlia and ciliary neuralgia. It may come on at 
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any stage of the disease, and causes defective vision, in proportion 
to the degree and extent of the opacity. Severe pannus is liable 
to induce iritis. « 

The connection between pannus and the condition of the con- 
junctiva is not altogether evident. It was for long held that the 
corneal affection is due to mechanical irritation, caused by the 
rough palpebral conjunctiva ; but some are opposed to this view, 
and indeed severe pannus is often seen with a comparatively smooth 
conjunctiva, while with a truly rough conjunctiva the cornea is 
frequently perfectly clear. There can now^ be little doubt that 
pannus is analogous to the granular disease in the conjunctiva. It 
is, ill fact, the same disease modified by reason of the different tissue 
in which it is situated, this different tissue being itself a modification 
of the conjunctiva ; and it would seem probable that the cornea 
becomes diseased by direct inoculation from the conjunctiva of 
the upper lid. Yet it is remarkable that the bulbar conjunctiva, 
lying between the upper margin of the cornea and the fornix of the 
upper lid, never becomes apparently diseased. 

Pr^msis . — At any period prior to cicatrisation of the con- 
junctiva an attack of purulent blennorrhma is liable to come on. 
If not too severe, this may result in a cure by absorption of the 
trachoma bodies, and should not be checked. If, however, the 
attack be very severe, the eye runs dangers similar to those of an 
ordinary attack of purulent conjunctivitis. These dangers are less 
the more complete and the more intense the pannus. 

On the whole, if the disease come under care at an early period, 
and if treatment be carried out strictly, vision will be retained in 
a majority of cases, although a radical cure may be difficult or 
impossible. Patients require to be under constant treatment for 
long periods, and the very lengthened time, and steady continuous 
treatment nejded for a cure, are probably the main obstacles to 
that cure. In most cases of chronic granular ophthalmia, attend- 
ance three times a week for a year will be required, to effect any- 
thing that can be called a cure. The common experience is that 
patients attend for some weeks, and then, being very considerably 
relieved of their distressing symptoms, and finding their sight vastly 
improved, they cease attendance long before the disease has been 
eliminated, to return after a brief interval with a condition of things 
as bad as, if not worse than, before. It i^ therefore desirable at the 
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very outset of treatment to explain the tedious and dangerous 
nature of the ailment to each patient. 

TmUmmt . — The aim of this is to bring about the absorption 
or disappearance of the trachoma bodies with the greatest possible 
despatch, in order to prevent the destruction of the mucous mem- 
brane, to which they tend. 

The methods of treatment on which most reliance is placed, 
either separately or in combination, are :~thc application of caustics, 
mechanical or operative procedures, and the use of jcquirity. In 
conjunction with these, cases attended by inflammatory symptoms 
and discharge must be treated according to the general principles 
indicated on p. 50, and antiseptic lotions or sterilised fluids should 
be used to keep the conjunctiva free from discharge, and a simple 
ointment should be applied to the eyelids at night. Complications 
may require to be dealt with by special methods. Attention should 
be paid to the general health of the patient, and to the hygienic 
conditions under which he lives, and finally prophylactic measures 
should be taken to prevent the spread of the disease to other members 
of the household or community. 

1. Caustics . — No caustic application should be made with the 
object of directly destroying the trachoma bodies, for this can be 
done only at the expense of the mucous membrane around them. 
The most useful caustics are nitrate of silver and sulphate of 
copper. For chronic cases, with but little swelling of the papillae 
(blennorrhooa), and with little or no cicatrisation, the best applica- 
tion is the solid sulphate of copper lightly applied to the conjunctiva, 
especially at its fornix ; but when there is considerable papillary 
swelling or discharge, a 2 per cent, solution of nitrate of silver, 
or a light application of mitigated lapis, neutralised with salt solu- 
tion, is to be preferred. Should there be ulcers on the cornea, or 
much inflammatory irritation of the eye, sulphate of copper should 
not be applied to the conjunctiva. An interval of twenty-four 
hours at least should be allowed to elapse between each application, 
whether of sulphate of copper or nitrate of silver, and cold sponging 
for fifteen minutes should be employed immediately after the 
application. A change of treatment will be occasionally required, 
even if the remedy first used answer well in the beginning, and one 
or other of the fallowing can be adopted. Pure liquefied carbolic 
acid has been used with good result, but we have no experience of 
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it. It is applied with a camel’s-hair pencil, and the excess washed 
off with plain water. Solution of sublimate, 1 in 1000, or even 1 in 
500, applied with lint or cotton- wool to the everted conjunctiva 
with some pressure and rubbing. Alum, in the solid form, is also 
used in the same way, and in the same class of cases, as sulphate 
of copper. Ointments of copper sulphate (J to 1 per cent.) or 
copper citrate (10 per cent.) are sometimes employed, but they are 
not so active as the crystal. 

2. Mechanical and Operative treatment . — The best of these pro- 
ceduHis are : expression, which aims at evacuating the granulations, 
and exeisioji of the fornix, by which those situated in that region 
are removed er^^^mmse. Expression was formerly practised by the 
late Sir William Wilde of Dublin, who squeezed out the granulations 
between the thumb jiails. The present day proceeding is carried 
out aseptically by means of Knapp’s roller forceps, or better still 



Fio. 34. 


with Graddy’s forceps (Fig. 34). Similar but smaller instruments 
arc also made for the purpose of reaching the inner and outer angles 
of the lids, where it is difficult to apply the larger ones. The opera- 
tion is very painful, and general anaesthesia may be necessary. 
The retro-tarsal fold of the everted lower or upper lid is grasped as 
far back as possible between the blades of the instrument, com- 
pressed and drawn upon, and in this way the trachomatous tissue 
is squeezed out ^ith little or no laceration of the conjunctiva. The 
instrument has to be re -inserted and a neighbouring part of the 
conjunctiva treated in the same way, and so on, until the whole 
conjunctiva of each affected eyelid has been operated on. The 
four eyelids may be manipulated at one sitting, and the evacuation 
should be as complete as possible. Particular care should be taken- 
to reach the part of the conjunctiva which is hidden under the 
commissures. Some cases are immediately |nd permanently 
cured by this operation ; while others, although greatly benefited, 
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will still require further routine treatment with local remedies. 
Expression is indicated only where trachomatous substance can 
be pressed out. Our experience with this method leads us to regard 
it as a very useful one for the acceleration of the cure of recent cases, 
some of which we have seen to recover with scarcely any trace of 
scarring. We often apply silver Jiitrate immediately after ex- 
pression. 

Excision of the upper fornix of the conjunctiva is largely prac- 
tised by some surgeons. It is claimed for this method that it shortens 
the treatment of all forms of the disease ; that, after it, existing 
corneal processes undergo rapid cure ; that the granular disease 
in the palpebral conjunctiva, although not directly included in the 
operation, disappears quickly ; that recurrences of the disease 
are rarer than by other plans of treatment ; and that the resulting 
linear cicatrix has no serious consequence, and is as nothing when 
compared with the extensive cicatricial dogenei’ation of the whole 
mucous membrane which the operation is calculated to prevent. 
In order to avoid cicatricial contraction care should be taken during 
the operation, that sufficient mucous membrane be left to com- 
pletely cover the globe when the patient looks down. Supple- 
mental treatment with the customary local applications is employed 
until the cure is obtained. We find this an exceedingly useful 
procedure in some cases. When the tarsus is much thickened 
Kuhnt advises a partial or complete excision of it, including the 
conjunctiva over it, if the latter be diseased. 

Other mechanical methods are : scarification, scraping with a 
sharp spoon, brushing the conjunctiva with a metallic or stiff 
tooth brush, followed by a rubbing with (1 in 500) solution of 
corrosive sublimate, electro-cautery, and electrolysis. 

3. Infusion of Jcquirity (Ahrus frecatorius, Paternoster Bean), 
long used in the Brazils, was introduced to the notice of European 
surgeons by dc Weeker. The infusion is made by macerating 154 
grains of the dccorticised jequirity seeds in 10 oz. of cold water 
(a 3 per cent, infusion) for twenty-four hours. Twice a day for 
three days the lids are everted, and the infusion thoroughly rubbed 
into the conjunctiva with a bit of lint. The result is a severe con- 
junctivitis with a somewhat croupous tendency (even the cornea 
being often hidden by the false membrane), accompanied by great 
swelling of Uie eyelids, much pain, and considerable constitutional 
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disturbance, rapid pulse, and temperature of 100*^, or more. At 
first the pannus becomes more visible, but as the inflammation 
subsides, it diminishes or even disappears, while complete cure of ^ 
the granular ophthalmia itself is rarer. Iced compresses to the 
eyelids may be used during the inflammation. A fresh infusion 
(not more than seven days old) must be employed in order to secure 
the best reaction. The majority of surgeons, amongst them the 
authors, find the remedy harmless, if not always successful ; but 
a good many cases arc on record where violent diphtheritic conjunc- 
tivitis, followed by blennorrhma of the conjunctiva, and by more 
or less extensive ulceration of the cornea, and even complete loss 
of the eye, were produced. We have, occasionally, seen small 
superficial ulcers form on the cornea without further injury. The 
presence of a purulent discharge from the conjunctiva is a contra- 
indication for this treatment, which is then liable to increase the 
intensity of the blennorrhcea in a dangerous degree. Cases where 
there is little or no papillary swelling, but nearly dry trachoma 
with pannus, are the most suitable for its use, and we cannot re- 
commend it too highly in these cases. It is marvellous to see the 
rapid and eflectivc cures of the severest pannus by this remedy 
in properly selected cases. But the presence of well-marked pannus 
of the cornea without ulcemtion is the only thing that can render 
the employment of jequirity justifiable, and in addition to this, 
as stated, the conjunctiva should be free from blennorrhoea. 

The occurrence of acute dacryocystitis is said to form an 
unpleasant complication of the jequirity treatment, even in cases 
in which the sac was previously quite normal ; but we have never 
seen it to occur. 

In our opinion the danger of jequirity ophthalmia can be mini- 
mised considerably by taking care, when beginning the treatment, 
to allow twenty-four hours to elapse before making a second appli- 
cation. One can then gauge the degree of reaction, which is liable 
to vary with different infusions or with the idiosyncrasy of the 
patient. 

Of late jequiritol,^ which is a sterilised preparation of Abrin, 

' P. Romer Von Grafe's Archiv f. Ophth. lii. The jequiritol and 
serum can be obtained from E. Merck, Darmstadt. For hospital use it 
lias the disadi'antage of being very much more expensive thwi jequirity. 
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the active principle of jequirity, dissolved in glycerine and stand- 
ardised experimentally, has been used. As it is supplied in four 
different strengths its action can, to a certain extent, be controlled, 
and if the reaction be too great, Jequiritol-serum can be used to 
check it, either by simple instillation into the conjunctival sac, 
or by subcutaneous injection. Although it is safer than jequirity, 
nevertheless ulcers of the cornea and dacryocystitis have also been 
observed after its use. We, as well as others, find that strengths 
number I. and II. produce little or no effect ; but their employment 
at first may render the stronger solutions less dangerous. 

After the subsidence of the jequirity inflammation some of the 
local remedies, above referred to, should be regularly applied for 
the purpose of completing the cure of the conjunctival condition. 

4. Treatment of complications . — Where paimus is present, an 
occasional drop of atropine should be instilled, in order to control 
the tendency to iritis ; but pannus in itself requires no special treat- 
ment unless it persists after the conjunctival disease* has entered 
the cicatricial stage, when, as stated above, jequirity is of service. 

The operation of peritomy may also be perforrtied for pannus. 
It consists in the excision of a portion of the conjunctiva, about 
5 mm. broad, around the corneal margin. Destruction of the 
vessels with the actual cautery is sometimes useful in the treat- 
ment of pannus. 

Ulcers of the cornea, if small, require no additional treatment 
beyond atropine ; but if severe must be dealt with accordingly. 
(See chap, v.) Sometimes small white spots resembling lead 
deposits form in the centre of the cornea ; they arc quite super- 
ficial, and can be easily removed with the point of a knife. 

Diplobacillary conjunctivitis is not a very uncommon complica- 
tion of trachoma, but when it occurs the patients do not always 
present the well-known appearances of angular conjunctivitis. Insuch 
cases sulphate of zinc relieves the acute symptoms considerably. 

If the upper lid be tightly pressed on the globe, as it sometimes 
is, the physiological lid-pressure varying in different individuals, 
an impediment is offered to the cure by any method, and pannus 
is promoted. It is then necessary to relieve the pressure by a can- 
thoplastic operation. (See chap, xvii.) 

The treatment of xerophthalmia, entropion, and such-like sequel® 
are described under thei;: respective headings. 
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Opinions differ as to the value of the treatment of trachoma 
by X-raysL, radium, and high frequency currents. Carbon dioxide 
snow is also being used at present. 

Li addition to the local treatment it is of great importance that 
the hygienic surroundings of patients suffering from granular oph- 
thalmia be seen to, and that they be obliged to spend a considerable 
time daily in the open air. 

As regards Prophylaxis, })atients should be warned of the danger 
of iid’ecting (jtJiers. They should sleep by themselves in well- 
ventilated rooms, observe habits of cleanliness, and have separate 
towels, etc. Schools and public institutiojis should be inspected, 
and if then* be any cases of granular ophthalmia present, an ex- 
amination should be made of all the inmates, and all persons 
affected with the disease as well as suspicious cases should be 
isolated. 

Follicular Conjunctivitis— This variety of conjunctivitis is 
characterised by a catarrhal inflammation of a mild type, to which 
is added the presence in the conjunctiva of small round greyish 
or yellowish-pink bodies tin*, size of a pin’s head, which disappear 
completely as the ])rocess passes off, leaving the mucous membrane 
as healthy as they found it. These little bodies are situated chiefly 
in the lower fornix of the conjunctiva, and may be discovered by 
eversion of the lower lid, when they will be seen arranged in rows 
parallel to the margin of the lid. Whether they are easily dis- 
covered or iiot depends on their size and number, and on the amount 
of co-existing hyperfemia or chemosis of the conjunctiva. The 
structure of these bodies shows them to be lymph follicles. 

Follicular conjunctivitis usually attacks both eyes, and is a 
tedious affection, lasting often for months. It is met with chiefly 
in children, and most freciuently in schools. Systematic examina- 
tions of the conjunctiva in schools have shown that a very large 
number of the children have follicles in the lower fornix, and oc- 
casionally they may be seen in the upper lids towards the angles. 
In some cases post-nasal adenoids are associated with them. The 
conjunctiva is otherwise normal and in these cases the follicles 
produce no irritatioji or distress of any kind. To this condition the 
name “ Folliculosis ” is sometimes given, and it is believed that 
it renders the eye more liable to catarrhal infection. When this 
occurs, follicular conjunctivitis is the result. ^ * 
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The existence of lymph follicles in the normal conjunctiva is 
disputed, and it is of course possible that, in cases in which they are 
^ found, their presence may be explained by the repeated but transi- 
ent irritation, to which the conjunctiva, from its exposed position, 
is constantly liable. 

Considerable difference of opinion prevails as to the relation 
of this disease to trachoma, some believing that it is merely a mild 
or aborted form of the latter. The question cannot be definitely 
settled until the real nature and cause of these two affections are 
known. Clinically they seem to be distinct, and from our obser- 
vation in this country, where both arc common, there arc no practical 
r(‘asons for regarding them as different forms merely of the same 
disease. The chief points of difference between them are : — Folli- 
cular conjunctivitis affects children, even in the upper-class schools ; 
trachoma occurs at all ages, but mostly in adults, and is confined 
to the lower classes. In follicular conjunctivitis the follicles arc, 
with rare exceptions, confined to the lower lid ; they are more 
uniform iji size and more regular in their arrangement than in 
trachoma ; furthermore they never produce cicatrices, pamius, 
or any of the ill effects which follow trachoma. 

TJm Symptoms are mueff the same as those of catarrhal con- 
junctivitis. Frequently there is little or Jio injection of the bul- 
bar conjunctiva, and the chief symptom is asthenopia — an inability 
to continue jiear work for any length of time — and much distress 
in artificial light. 

Causes , — These are much the same as in simple catarrhal con- 
junctivitis. The long-continued use cither of atropine or of eserine 
is liable to bring on the disease. 

Trcatimni , — The most useful remedy in this troublesome affec- 
tion is an ointment of sulphate or citrate of copper of from gr. ss. 
to gr. ij in 5j of vaseline. The weaker ointments shmild be used at 
first, and later on the stronger ones if it be found that they cause no 
excessive irritation. The size of half a pea of the ointment is in- 
serted into the conjunctival sac with a glass rod once a day. Eye- 
drops of equal parts of tincture of opium and distilled water arc 
of use in some cases. Abundance of fresh air, with change from a 
damp climate or neighbourhood to a dry one, is of importance. 
If the use of a solution of atropine have induced the disease, it 
should be dificontinued ; and if a mydriatic be still required, a 
6 
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solution of extract of belladonna (gr. viij ad 5]) may be employed 
in its stead. 

In cases of folliculosis no local treatment is required. It may ^^ 
be well to add that no alarm need be created in a school on account 
of the occurrence of follicular conjunctivitis. The utmost that may 
be necessary is the separation of those cases in which there is much 
discharge, which might spread the catarrhal inflammation. 

*Farinaud’s Conjunctivitis.— This is a well-defined form of 
subacute conjunctivitis which may occur at any age. With very 
rare exceptions it attacks only one eye. It was first described by 
Parinaiid .in 1889. The chief featur4‘s of the dis(‘ase are : — The 
appearance of granulations or vegetations on the tarsal conjunctiva 
or fornices, with painful and considerable enlargement of the pre- 
auricular and neighbouring glands, on the same side as the affected 
eye ; the distiase is ushered in with chills and malaise ; there is 
slight mucous, or fibrinous, secretion but no suppuration ; a com- 
plete cure results in the course of some months, without any corneal 
complication or subsequent scarring of the conjunctiva. 

The upper lids bticome swollen and perhaps nodular to the touch, 
and there is sometimes chemosis ; but the subjective eye-symptoms 
are slight. The granulations are red or yellowish, and at first semi- 
transparent, and they vary in size, being at times only as large as the 
head of a pin, while again they may even form polypoid growths. 
Small yellow granules and superficial erosions are also often pre- 
sent, generally in the furrows between the large granulations. The 
glandular inflammation sets in along with, or immediately after, 
the eye-symptoms, and may end in suppuration. The sub-maxDlary 
and sometimes even the cervical glands are affected. The last 
symptoms to disappear are ptosis and some amount of glandular 
enlargement. 

Cjmse . — to the present the cause is unknown, and no case 
of the transmission of the disease to others has been observed. 
Inoculation experiments have proved unsuccessful. The theory 
of an animal origin, which was originally advanced, has not been 
proved. The histological changes according to Verhoefi and Derby, 
consist in areas of necrosis in the subconjunctival tissue and ex- 
tensive infiltration with lymphocytes and phagocytes, but no sup- 
puration. The deeper layers are in a state of chronic inflammatory 
reaction. Hoor, on the other hand, found tfiat the nodules ex- 
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hibited a tubercular structure, but failed to obtain any evidence 
of their tubercular nature. The only affections with which this 
I disease is liable to be confounded are trachoma and tuberculosis, 
from which it can be distinguished by its symptoms and course, 
as well as by bacteriological methods. 

Treatment . — The disease tends to get well without treatment 
in the course of a few months. Various remedies have been tried, 
but simple antiseptic treatment is almost sufficient. The duration 
of the disease may be shortened by excision of any large granulations, 
or the application of the galvanocaiitery. If th(‘ glands suppurate, 
they should be opened. 

* Tubercular Disease of the Conjunctiva.— This disease affects 
only one eye as a rule, and usually comTuences in the palpebral 
conjunctiva of the upper lid or in the upper fornix, and very rarely 
on the bulbar conjunctiva, in the form of a caseating ulcer, or as aji 
inflammatory new formation of the granuloma type. The granular 
form occurs in the shape of small yellow or grey subconjunctival 
nodules, resembling miliary tubercles, or may result in the develop- 
ment of flattened outgrowths, cockscomb-like excrescences, or 
even pedunculated tumours. Tlie marghis of the ulcers are well 
defined, and their floors either of a yellowish lardaceous appearance, 
or covered with greyish-red granulations. The surrounding con- 
junctiva is swollen, and if the palpebral conjunctiva be much involved 
the lid becomes enlarged in every dimension, and the ulcerative 
process may soon destroy part of the lid. It is liable also to extend 
to the bulbar conjunctiva, and the cornea may become covered 
with pannus. The preauricular and submaxillary glands are 
usually enlarged. The discovery of the tubercle bacillus would 
make the diagnosis positive, but as it not infrequently happens 
that the bacilli elude detection owing to their scarcity, while excised 
portions of the growths do not always show a typical tubercular 
structure, one of the various tuberculine tests, or inoculation experi- 
ments, may be necessary in order to remove all doubt. The appli- 
cation of one or more of these methods of diagnosis will serve 
also to distinguish this disease from secondary syphilitic ulceration 
of the conjunctiva, between which and the tubercular ulceration 
there is sometimes a resemblance. Moreover, in the syphilitic 
ulcer the detection of the spirochaeta pallida, or the application of 
WassermannV test, wouki^ decide the diagJiosis. The granular form 
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of tuberculosis may sometimes be suggestive of trachoma, or even 
of a malignant growth. Tubercular conjunctival disease is usually 
unattended by pani, or there is only a slight burning sensation ; 
but, again, when tlie ulceration is extensive, severe pain may set in. 

The disease is very (‘hrojiic, its progress sometimes extending 
over many years. It is rarely met with except in youth. Some 
of those whose (‘yes are attacked are already the subjects of tuber- 
culosis in other organs, but very many of them are perfectly healthy 
in that respect. In fact, there is reason to believe that tuber- 
culosis of the conjunctiva is much more often a primary disease, 
the result of an ectogcmic infection, even in cases wliere already 
tuberculosis (‘xists (‘Isewliere, than of infection occurring through 
the blood. Tubeick* bacilli introduced into the normal conjunctival 
sac have, it is true, been found to be harmless, for the intact epithe- 
lium ()fT(‘rs an insuperabl(‘- obstacle to their entrance into the tissue. 
But a superficial loss of substance of the conjunctiva is sufficient 
to allow of its inoculation with the bacilli, and then the disease 
becomes established. The fre((uent lodgment of foreign bodies 
under the ujiper lid explains why this is the situation in which the 
disease most commonly begins. But although conjunctival tuber- 
cular disease is not ofteji secondary to tubercular disease in other 
parts of th(‘ system, yet it is itself liabl(‘ to be the starting-point 
of g(meral tuberculosis. 

Treatment . — 'riie fact last mentioned makes it most important, in 
cases of })]’inia,ry tub(*rcular disease of the conjiuictiva, to thoroughly 
eradicate tin* diseased focus so as to avert infection of other organs, 
and this (‘iin often be effected. If the ulcers be not already too 
extensive they must be curetted, and the actual cautery freely 
applied. 4'hey may then be dusted with iodoform or lactic acid may 
be apjdied pure or ni 50 per cent, solutiojis. Injectiojis of tuber- 
culin are alsoMseful (see chap. vii.). 

* Ophthalmia Nodosa. — This disease is caused by the irritation 
(chemical or niechanical) of the hairs of certain kinds of caterpillars. 
The hairs give rise to ‘ foreign body ’ granulomata, which appear 
as small nodules chiefly on the lower part of the bulbar conjunctiva. 
Both clinically and microscopically the condition bears a resem- 
blance to tuberculosis, hence it has also been called pseudo-tuber- 
cular conjunctivitis. The presence of the hairs^ makes the diagnosis 
positive. In nearly all the recorded cases there w^a^ a history of 
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caterpillars having accidentally come into forcible contact with 
the eye. The nodules arc small, semi-transluccnt, and reddish 
^or yellowish grey in colour. The disease is chronic, as the elimi- 
nation or absorption of the hairs takes some time, but it terminates 
in complete recovery, unless the hairs liave made tluur way into 
the iris, in which case a severe iridocyclitis may be set up. 

* Lupus of the conjunctiva usually occurs as an extension of the 
disease from the surrounding skin, or rarely from the lacrimal sac. 
It is S(‘,en as a patch or patches of ulceration, covered with small 
dark-red protuberances or granulations, chiefly on the j)aipebral 
conjunctiva, which bleed easily on being touched. 

Like lupus of the skin, these ulceratiojis undergo s])ontan(‘ous 
healifig and cicatrisation in one place (unlike tuberciilai’ ulceration 
in that respect), while they are still (^ree])ing over tlie surface iii 
another direction. But it is now known that lupus, wlierever it 
may occur, is a tubercular disease, and that the two forms differ 
ojdy in their clinical aspect. 

with a sharp spoon, and the application 
of the actual cautery. Iodoform. Tuberculin. X-j’ays. 

* Syphilitic Disease of the Conjunctiva occurs both as pTimary 
and as s(*.condary disease. It will be treated of in chap, xvii., on 
Diseases of the Eyelids. 

Ulcers of the Conjunctiva.— In addition to tubercular ajid 
syphilitic ulcers, the following conditions may lead to ulc-eration 
of the conjunctiva -.—Injuries, foreign bodi(‘,s, the separation of 
sloughs or membranes, pemphigus, epitlndioma, smallpox ; phlyc- 
tens also appear as small superficial ulcers on the bulbar conjunc- 
tiva at one stage of their existence. 

* Spring Catarrh, or Vernal Conjunctivitis.— In this extremely 
chronic but rather rare disease, the tarsal conjunctiva of the upper 
lid is invaded by hard flattened bodies of a pale 'pinkish , colour 
arranged close together, and known as tesselated or pavement 
granulations (Fig. 35). They arc often slightly pedunculated. The 
conjunctiva assumes a milky- white opalescence. The bulbar con- 
junctiva becomes injected, slightly mdematous, and at the limbus 
somewhat elevated with hard, gelatinous-looking and nodular 
greyish swellings (Fig. 36). The lower palpebral conjunctiva is 
often milky-looking, but never shows granulations. All these 
appearances may be prestnt in the same case, or any one (the bulbar 
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appearaiiccH, or the pavement granulations, or the milky-white 
opacity) or two of tlKun may be absent. The margin of the cornea 
itself is apt to be invaded 
(Fig. 36) with a more or 
less circular infiltration 
resembling arcus senilis. 

Very occasionally the 
cornea becomes seriously 
implicated owing to the 
growth on the limbus 
extending over a great 
portion, or even over the 
entire cornea. There is 
a scanty mucous or muco- 
purulent secretion, and 
the patient may complain 3~>. - -Spring catarrh. Upper lid everted, 

of the eyelids being stuck sk(‘tch )>y L. W. 

together in the morning, 

of difficulty of using the eyes for near work, of itching and burning 
sensations, and all th(‘sc sym[)toms are increased by exposure to 
heat. The eyelids droop slightly, giving the patient a sleepy look. 

Strictly speaking the disease is not a catarrh. The condition 
of the upper lid might at first 
suggest granular ophthalmia. The 
pathological changes consist in 
hypertrophy and hyaline degenera- 
tion of the subconjunctival tissue, 
and proliferation of the epithelium, 
which sends solid or cystic pro- 
cesses into the stroma. It is still 
uncertain which of these is the 
primary change. The conjunctival 
Fig. 36.— Circunicorneal growth secretion is very rich in eosinophil 

in spring catarrh. cells, a point which would assist 

Sketched by L. W. the diagnosis in doubtful cases. 

The affection is chiefly met 
with in boys between six years of age and puberty, and is in 
most oases bilateral. The patients sometimes c look anaemic, and 
have in many cases enlarged lymphatic glacids. Blood changes are 
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often present, and consist not so much in an absolute increase of 
the white corpuscles, as in a relative increase of lymphocytes. 

^ The disease makes its appearance with the advent of warm 
weather in the late spring or early summer, and generally disappears, 
or is much modified, in the cool seasons, to return again with the 
next warm season, and this is liable to go on for many years. 
In the intervals between the attacks the congestion and subjective 
symptoms disappear, but the other appearances persist until 
recovery sets in. 

This disease has been attributed to the action of strong light, 
or to ultra-violet rays, and protection from light certainly improves 
some cases ; yet exposure to snow in high altitudes where the light 
is particularly strong is also beneficial owing to the cool atmosphere. 
The cause of the disease is really unknown. 

The Treaiynent of the majority of these cases yields unsatisfactory 
results. ]h‘ote(;tioii glasses should be worji. So far as possible 
all exposure to heat of sun or artificial light should be avoided. 
If possible the patients should reside in a cool place in the summer. 
Weak astringent collyria, or ointments, may be used ; or iodoform 
ointment (1 in 15), a little put into the eye once a day ; or massage 
twice daily in conjunction with yellow oxide ointment. Dilute 
acetic acid 1 or 2 minims to the 5j is also recommended. De 
Schweinitz recommends boroglyceride locally, and arsenic internally. 
Antipyrin and quinine internally have proved of use in some cases. 
For the tarsal granulations Theobald has found marked benefit 
from use of the roller forceps. Strong salicylic acid ointment 
(20 grs. — 5j) has been recommended, but we have tried it without 
much effect. Adrenalin drops have proved very beneficial in some 
cases, and some good results have been obtained with radium. 

* Hyaline, Colloid, and Amyloid Degeneration.— This very rare 
disease is a primary affection of the conjunctiva, and^is not associ- 
ated with amyloid disease in any other part of the system. It 
has been found combined with granular ophthalmia, but this was 
most likely due to a fortuitous coincidence of the two diseases. 
It is most frequently met with in patients between twenty and 
twenty-five years of age, generally in one eye only, and it is extreme- 
ly chronic, lasting for years. The retro-tarsal folds and palpebral 
conjunctiva are chie|[y attacked, but it may also involve the bulbar 
portion. It dauses great* tumefaction of the affected lid, without 
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any Marnmatoij symptoms. The eyelid can bo but partially 
elevated, and is often so stiff and hard that it can only be everted 
with dilFiculty. The conjunctiva is yellowish, wax-like, non-vas-^ 
cular, and friable. The disease ultimately extends to the tarsus. 

Microscopically, honiojjfeneous masses are found in the conjunc- 
tiva, with variable staining properties, according to which they are 
called Amyloid, Hyaline, or (Colloid. Calcification occurs in the 
lat(ir stagcis. Rdilmann believes that tlie amyloid changes arc 
always precc'ded by lymphoid infiltration. Figs. 37 and 38 are 
from a> case in the Mater hospital which ]>resented the clinical 
app(^arance of amyloid disease with the histological structure of a 
purely lymjihoid thickening. 

Trmtmrnf,—A partial removal of the diseased paits by the knihi 




Fio. .37. — Lyinphoijui of 
conjunctiva. 



as Fifr. 37. 


or scraping is all that is necessary, as the remainder disappears 
Bpoiitaneously, and further excessive scarring is thus avoided A 
very good result was obtained in the above case by this method. 

♦Xerosis dn,), or Xerophthalmos, is a dry, lustreless 

condition of the conjunctiva, associated in the severer forms with 
shrinking of the membrane. There are two forms of the afiection 
—the parenchymatous, which is a local affection, and the epithelial, 
which IS associated with general malnutrition. 

In rannchjmatmis Xpropkhahtm there is a more or loss ex- 
tensive eicatricial degeneration of the conjunctiva, dependent 
upon changes in its deeper layers, while, its surface and that of 
the cornea become dry, and the latter becomes opaque, and the eye 
consequently sightless. The conjunctiva shrinks so completely, 
in many of these cases, that both lids arc, found adherent in their 
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whole extent to the eycbali, which is exposed merely at the palpebral 
fissure, where the opaque and lustreless cornea is to be seen. From 
twhat remains of the conjunctiva, scales, composed of dry, horny 
epithelium, fat, etc., peel away, and the lacrimal secretion, which 
is much diminished in quantity, rolls off the oily surface of the 
keratinised epithelium. The motions of the eyeball are restricted 
in proportion to the extent of the conjujictival degeneration. There 
is no cure for this condition. 

Fig. 39 represents a case of xerophthalmos, the result of pern- 
])higus, which occurred in a 
patient at the Koyal Victoria 
Eye and Ear Hospital. Here 
the eyelids were not wholly 
adlierent to the eyeball, and 
the cornea remained clear. 

The Causes of parenchy- 
matous xerosis of the con- 
junctiva are granular opli- 
thalmia, diphtheritic oph- 
thalmia, pemphigus, burns, 

(exposure of the eye from 
exophthalmos, and the con- 
dition is said to be very 
occasionally seen as a primary 
disease, described as essential 
shrinking of the conjunctiva. 

Many observers altogether 
deny the existence of this Fig. 31). 

primary disease, and maintain 

that the cases described as being of that nature are merely the 
result of pemphigus, and wc are inclined to agree vyth this view, 

TrmLmmU^^As cure is impossible in this form of xerophthalmos, 
the only indication is to afford relief, so far as it can be done, from 
th(‘. distressing sensations of dryjicss of the eyes which arc com- 
plained of. The best applications are milk, glycerine, olive oil, 
and weak alkaline solutions, and the cyjes should be protected from 
all irritating influences by protection goggles. Transplantation 
of mucous membrane, or temporary union of the lids, produces 
as a rule only a tran^ent improvement, 
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Epithelial Xerosis of the conjunctiva is confined to the epithe- 
lium of that part of the conjunctiva which covers the exposed portion 
of the sclerotic in the palpebral opening. It there becomes dry and 
dull and covered with a white foam due to altered Meibomian secre- 
tion. The xerotic patches, which are triangular in shape, with 
the base at the corneal margin, are known as Bitot’s Spots. The 
whole bulbar conjunctiva is loose, and easily thrown into folds 
by motions of the eyeball, and there may be a good deal of secretion. 
This form of xerophthalmos often occurs in epidemics, but also 
sporadically, accompanied by night-blindness (the light-sense un- 
impaired) and contraction of the field of vision. When combined 
with night-blindness the condition has been noticed chiefly in 
persons of debilitated constitution, who have been exposed to 
strong glares of light, and is said to have appeared in epidemics, 
under these conditions, in foreign })risons and barracks. Epidemics 
have been chiefly seen in Kussia, especially during the Lenten fasts. 

The dryness of the conjunctiva is due to cornification of the 
epithelium, which the tears cannot properly moisten. Xerosis 
bacilli are found in large numbers, but are not the cause of the 
disease. 

Treatment by r(*8t, protection from glare of light, nutritious 
diet, and tonics, especially cod-liver oil, invariably restore the eyes 
to their normal functions. 

Again, epithelial xerosis occurs in very young cachectic children, 
in connection with a destructive ulceration of the cornea (see Kera- 
tomalacia, chap. v.). 

* Pemphigus of the Conjunctiva. — This is another rare disease. 
It has been seen in (jonnection with pemphigus vulgaris of other 
parts of the body, but it also occurs as an independent disease. 
It is attended by attacks of much pain, photophobia, and lacri- 
mation ; and the conjunctiva, at each place where subconjunctival 
exudation of serum has been situated, undergoes degeneration 
and cicatricial contraction. Such attacks succeed each other at 
shorter or longer intervals, for weeks, months, or years, untii^ finally, 
the entire conjunctiva of each eye may have become destroyed 
and the eyelids are adherent to the eyeball. The cornea gradually 
becomes completely opaque, or, having ulcerated, is rendered 
Btaphylomatous. In the course of the disease thq eyelashes are apt 
to become turned in on the eyeball, or even entropion fnay follow. 
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The lacrimal puiicta and canaliculi may become obliterated ; and 
these conditions aggravate the suffering of the patient. 

»% The foregoing is a description of a severe case. Iji less severe 
cases the conjunctiva may not be completely destroyed, and the 
cornea may not be affected. 

Bullae are seldom seen, for the conjunctival epithelium is so 
delicate that the serous exudation beneath it breaks it down at once. 
Consequently, the conjunctival surface is found in these cases to 
be covered by what looks like a membranous deposit, upon removal 
of which a raw surface is exposed ; and these appearances have 
led to the mistaken diagnoses of croupous and of diphtheritic con- 
junctivitis. Rarely deep-seated bluish cysts arc present. They 
existed in the case illustrated by Fig. 39. 

Treatment is helpless in respect of arresting the progress of the 
disease, or of restoring sight when lost in consequence of it. The 
most that can be done is to relieve the distressing symptoms by 
emollients to the conjunctiva, and by the use of closely fitting 
goggles, to afford protection from wind, dust, and sun. Internally, 
arsenic is indicated. 

Pinguecula (pinguis, fat) is the name given to a small yellowish 
elevation on the exposed part of the bulbar conjunctiva near the 
margin of the cornea, usually at its inner side, more rarely at its 
temporal margin, but sometimes in each place. It is most commonly 
seen in old people as a triangular patch or rounded tumour. Not- 
withstanding its name, it contains no fat, but is composed of con- 
nective tissue, hyaline deposits, and elastic fibres. It is supposed 
to be due to the irritation caused by small foreign bodies. It rarely 
grows to a large size, and requires no treatment unless it become 
very disfiguring, when it may be removed with forceps and scissors. 
When an eye becomes congested or ecchymosed, the pinguecula, 
if present, stands out as a white or yellow patch and may lead in 
some cases to mistakes in diagnosis. 

Pterygium {irTepv^, a wing).— This is a vascularised thickening 
of the conjunctiva, triangular in shape, situated most usually to 
the inside of the cornea, sometimes to its outer side, but never above 
or below it. The upper and lower margins of the triangle are limited 
by a shallow depression or fold. The blunt apex of the triangle, 
or head of the pter^ium, lies on the cornea ; its base is at the semi- 
lunar fold or outer canthus as the case may be, while the neck is 
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situated at the limbus. The growth frequently, but not always, 
exhibits a tendency to advance into the cornea, the centre of which 
it seldom reaches, and yet more rarely does it extend quite across < 
the cornea. 

Iji its early growth the pterygium is somewhat thick and succu- 
IcJit looking, and very vascular ; but finally it ceases to grow, and 
then becomes thin and pale, and this is its retrogressive stage ; yet 
it nev(U‘ entindy disappears. Sight is not affect ed unless the ptery- 
gium extend over the pupillary region of the cornea. A limitation 
of the motion of the eye to the other side, and consequent diplopia, 
is sonu‘times caused by a pterygium ; but, for the most part, it 
is the disfigurement alotic which brings these ctisc^s to the surgeon. 

Cause . — It was formerly believed that the starting-point of 
a ])teryginm was aji ulcer at the margin of the corjiea, which in 
healing caught a fold of tlie limbus conjunctivje and drew it to- 
wards the cicatrix, throwing the mucous membrane into a triangu- 
lar fold. But ulcers arc' never found at the apex of a true pterygium, 
and the conditioJi brought about in this manner is knowji as pseudo- 
pterygium and differs in many ways from true pterygium. The 
false pterygium may occur at any part of the circumference of the 
cornea. It is very variable in shape, is non-progressive, and in 
most cases a fine ])robe caji be passed under the neck of the growth 
where it bridges over the limbus. Again, in a false pterygium a 
nebula or Icucoma is frequently found at the apex. 

Fuchs believes that pterygium develops from a pbiguccula, 
and that the latter causes nutritive changes in the cornea, loosening 
the superficial lamelhe, and allowing the connective tissue of the 
limbus to grow in on the cornea. 

Pterygium is not a common affection in this country ; it is 
most frequently met with in sandy or dry countries. 

Treaiment.-w-Vnhfis the pterygium be very thick, and have 
invaded the cornea to some extent, or be progressing over the 
cornea, it is well to let it alone ; the more so as by removing 
it a not (piite normal appearance is given to the eye, for a mark 
is necessarily left both oji cornea and conjunctiva. If it be pro- 
gressive. or very disfiguring, it should be removed, other proposed 
modes of dealing with it being futile. This may be effected either 
by ligature or excision. 

In the method by ligature a strong silk /juture is pa'ssed through 
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two needles. The pterygium being raised with a forceps close to 
the cornea, one needle is passed under it here and the other needle 
in the same way close to its base, the ligature being drawn half- 
way through. The thread is cut close behind each needle, thus 
forming three ligatures, which are respectively tied tight. In four 
or five days the pterygium comes away. 

For excision the apex is seized with a force})s and dissected 
off either with a scissors or fine scalpel, care being taken not to injuni 
the true cornea ; or a good plan is to pass a strabismus hook under 
the pterygium when raised up from the sclerotic, and to forcibly 
separate the corneal ])ortion by drawing the hook under it. The 
dissection is continu(‘d towards the base of the pterygium, where 
it is finished with two convt^rgeiit iticisions meeting at the base. 
The mucous membrane in the neighbourhood of the base is separated 
up somewhat from the sclerotic, and the margins of the conjunctival 
wound arc then brought together with sutures. 

Pterygia sometimes recur even after repeated operations, and 
in rare instances a fleshy mass may be formed which renders the 
condition of the eye worse than it had been originally. In such 
an event the growth must be dissected up with a surrounding portion 
of conjunctiva ajid reflected towards the canthus, and on the large 
area of exposed sclera, carefully cleaned, a Thiersch skin graft or 
a flap of mucous membrane from tlic lip should be a})plied ; the 
flap margins may be inserted under the edges of the conjunctival 
incision. It is recommended that the graft should be pressed firmly 
down on the raw surface while the lids arc held open for three to 
five minutes l)efore the bandage is applied. Me Reynold’s opera- 
tion, which is said to be least likely to be followed by a recurrence, 
consists in incising the conjunctiva along the lower edge of the 
pterygium, loosening up the conjunctiva below, and drawing the 
pterygium when separated from the cornea into the conjunctival 
pocket so formed by sutures. 

’’'Lithiasis consists in the calcification of the secretion of the 
Meibomian glands, which are seen as small white or yellowish spots 
not larger than a pin’s head in the conjunctiva. There may be one 
only, or very many, (’oncrctions similar to these but more super- 
ficial also occur in the lower fornix ; they are found in the interior 
of newly formed glands which have become cystic. These con- 
cretions often give rise to much conjunctival irritation, and if they 
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protrude over the surface of the conjunctiva may injure the cornea. 
Each one — the eye having been cocainised — must be separately 
removed by a needle, an incision having first been made with it in^ 
the conjunctiva over the concretion. 

Uric mid deposits have been observed in the palpebral conjunc- 
tiva in gouty patients. 

* Conjunctivitis Petrificans.— Under this title Leber has de- 
scribed a rare and remarkable disease of the conjunctiva. In the 
course of a brief period, and accompanied by some slight inflam- 
matory reaction, a stony hard, white, chalky substance is deposited, 
in more or less extensive patches, in the previously healthy con- 
junctiva, the deposit being scarcely rais(‘d over the conjunctival 
surface. The disease attacks a part of the bulbar or palpebral con- 
junctiva, and may extend to the iiiterinarginal portion of the eyelid. 
One or both eyes may be attacked. Aftej* a time, which varies 
from a week to several months, the deposit is thrown of! or absorbed, 
and the affected part suffers either no detriment or there may be 
slight thickening and shrinking. 'Fherc is no great tendency to 
corneal complicatiojis, but slight marginal ulcerations, which heal 
readily, occasionally occur. In one case severe diffuse opacity of 
the cornea seriously affected the sight. Frequent relapses are 
liable to take place in the same or in different parts of the con- 
junctiva, and the whole course of the affection may extend over 
several years, and then end in complete cure. 

No cause has as yet been assigned for this disease, although 
Leber suspects it to be an ectogenic micro bic infection. Warm 
fomentations, and the careful operative removal from time to time 
of the chalky scales as they become loosened from the main mass, 
have been the chief features of the treatment. Local instillations 
of diphtheria antitoxin were found to give relief to the symptoms 
in the acute stage, in a case recently recorded ; and in another, 
painting with benzoate of lithium solution (1 in 40) proved very 
efficacious. 

Subconjunctival Ecchymosis (Plate II. Fig. 6). —The rupture of 
a small subconjunctival vessel in the bulbar conjunctiva, without 
conjunctivitis, is of frequent occurrence. It suddenly gives a more 
or less extensive purple hue to the ‘ white of the eye,’ causing the 
patient much concern. It is common enough as a spontaneous 
affection in old people, and may be associated with arterio-sclerosis, 
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but it also occurs in the young, and even in children, from severe 
straining, as in whooping-cough and vomiting. It is occasionally 
significant of diabetes. It also occurs sometimes during epileptic 
fits, and profuse subconjunctival haemorrhage is occasionally found 
in cases of fracture of the base of the skull, the blood having made 
its way along the floor of the orbit. It is of no importance so far 
as the integrity of the eye is concerned. 

Treatment . — The extravasated blood becomes absorbed without 
treatment, but massage through the lids or dionirie Ttiay ac^celerate 
the process. 

Subconjunctival Serous Effusion. Chemosis. -This has been 
previously alluded to in connection with some forms of conjunc- 
tivitis, but it may appear in inflammatory affections of the neigh- 
bouring parts (orbit, lacrimal sac, eyelids). A stye for instance 
is sometimes accompanied by well-marked chemosis. Dionine 
also produces a serous exudation, which is preceded, however, by 
an initial stage of congestion. In Bright’s disease a slight degree 
of chemosis often occurs. Tumours of the orbit may also produce 
chemosis ; it is then non-inflamraatory and the result of venous 
stasis. A fistula of the anterior chamber at the limbus can also 
give rise to a limited chemosis. 

Treatment . — As a rule no special treatment is required beyond 
that of the disease of which it forms a symptom ; but if it be ex- 
cessive the conjunctiva may be snipped with scissors, with very 
good effect. 

Emphysema of the Conjunctiva, when it occurs, is usually as- 
sociated with emphysema of the lids (see chap. xvii.). 

Injuries of the Conjunctiva. — Foreign bodies frequently make 
their way into the conjunctival sac, and cause much pain, especially 
if they get under the upper lid, by reason, chiefly, of their coming 
in contact with the corneal surface during motions of the lid and 
of the eye. If the foreign body be under the lower lid it will be 
easily found on drawing down the latter, and, provided it be not 
actually embedded in the mucous membrane, which is a rare oc- 
currence in the lower lid, it is easily removed with a cameTs-hair 
pencil or with the corner of a soft pocket-handkerchief ; but if 
the foreign body be under the upper lid it is necessary to evert the 
latter before it is reached. Should the foreign body, which usually 
lodges in the subtarsal sulcus, be embedded in the conjunctiva it 
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must be pricked out with the point of a needlw or other suitable 
instriimeut. For the eftect of minute foreign particles, e.g. dust, 
etc., see chronic conjunctivitis (p. 53). 

Large foreign bodies, such as a graiji of wheat, may lie hidden 
in tlie upper fornix for several weeks. We have seen ulceration 
of the cornea caused bi this way, and also cockscomb-like granu- 
lations in the fornix. 

Tlie conjunctiva is frequently injured in severe wounds of the 
eyelids or eyeball. The interest and treatment are centred here 
chiefly on the other important parts, which have been injured. 
A tear or wound of th(‘ conjunctiva (usually of the bulbar portion), 
when it occasionally occurs without injury to other parts, is in general 
of very slight moment. If the wound be extensive its edges should 
be drawn together with a few points of suture ; but otherwise 
healing will take place with the aid simply of a bandage to keep 
the eye closed for a few days. 

A common form of injury, which may involve the conjunctiva 
alone, is a burn by acid or lime. In the case of a strong acid getting 
into the eye, if the patient be seen immediately after the occurrence, 
the whole conjunctival sac should be well washed out with an alka- 
line solution (1 per cent, soda solution). In the case of lime, after 
all the larger particles have been most carefully removed from the 
eye with forceps, a weak solution of a mineral acid may be used for 
washing out the conjunctival sac ; or, as is recommended by some, 
a solution of sugar as thick as syrup nmy be poured into the eye. 
Later, olive or castor oil, or even butter, may be applied, the sub- 
sc(iucnt treatment being continued with weak sublimate ointment. 
Cocaine may be employed to relieve the pain. But even in the 
case of unslaked lime the conjunctiva may be washed with plain 
water, provided plenty be used and that the operation be done 
quickly. Thejieat generated by the slaking of the lime is developed 
slowly, and furthei* it is the chemical action rather than the heat 
which is injurious. 

In the case of a severe burn of the conjunctiva, the resulting 
cicatrix is liable to produce a more or less extensive union of the 
eyelid to the eyeball (Symblepharon), which often interferes with 
the motion of the latter, or even with vision, if the cornea be ob- 
scured. No measures taken during the healing process can prevent 
symblepharon if the degree of the burn be such as to bring it about. 
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The relief of symblepharon by operation will be dealt with in chap, 
xvii., on Diseases of the Eyelids. 


Cysts. 

* Simple Cysts of the conjunctiva are very rare. Tliey appear 
as clear spherical protuberances of about the size of a pea, seated 
usually on the bulbar conjunctiva. The walls of the cysts contain 
but few vessels, are thin, and almost transparejit ; while for con- 
tents they have a clear limpid fluid. These cysts cannot as a rule 
be moved from their position, because they are adherent to the 
cojijunctiva, which indeed takes part in the formation of their 
walls. The majority are dilated lymphatic vessels, as showj) by 
their endothelial lining. Small beadlike strnigs of dilated lym- 
phatics are very frequently seen on the bulbar conjunctiva. Re- 
tention cysts are also developed in Henle’s and Krause’s glands, 
as well as in the so-called glands resulting from chrojiic inflammatory 
conditions. Implantation cysts y due to proliferation of nicluded 
surface epithelium, occur as the result of injury, and conyenital 
cysts are also met with. 

Treatment. — The cyst may be dissected out, or it may suffice 
to abscise its anterior wall, and to scrape or cauterise the 
interior. 

* Subconjunctival Cysticercus is a little morci common than 
simple cyst of the conjunctiva. It is distinguished from the hitter 
by its free mobility under the conjunctiva, to which it is not at- 
tached ; by its thicker and more vascular walls ; and, above all, 
by the presence of a round, white, opaque spot on the anterior 
surface, first y)ointed out by Sichel, and looked on by him as patho- 
gnoinojiic of a cysticercus. This spot indicates the position of the 
K'ceptaculum ; and occasionally, when this comes to be placed 
Oil the posteiior surface of the cyst, it may be difficult, or impossible, 
to make the diagnosis with certainty, but in doubtful cases the 
character of the booklets and the tuberculatcd cyst-wall will solve 
th(‘ question after the excision. 

Treatment. — The cyst may be pushed to one side under the 
conjunctiva, an incision made in the latter, the cyst then pushed 
back again, and dissected out through the opening. 

7 
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* Tumours. 

Solid tumours of the conjunctiva may be divided into congenital 
(Dermoid, Lipoma, Nfovus) and acquired. The latter are benign 
(Papilloma, Angioma, Lympho- 
ma, etc.) or malignant (Epithe- 
lioma, Sarcoma). 

* Dermoid Tumours.—Thesc 
ar<‘, of a pale yellow or white 
(tnlonr, and in aiz(i are from that 
of a split pea to that of a cherry. 

They are smooth on the surface, 
dry looking, and sometimes 
have fine hairs, and sit usually 
at the outer ajid lower margin 
of the cornea ; but, in the case 
illustrated by Fig. 40, the tumour was situated on the inner side 
of the corjiea, extending over somewhat on the latter, and j\ot at 
the most usual seat. In structiin'. they resemble that of tlie skin. 

They often increase in size at puberty, and the hairs then grow. 
They are congenital tumours, supposed to be due to an arrest in 
devcloprnejit, but they often have a tendency to extend over the 
cornea. If this tejidency be present, the tumour must be removed 
by dissecting it ofi the cornea, care being takeji not to go iiito tlie 

deep layers of the latter. 

Dermo-Lipoma occurs as a 
fibro-fatty congenital tumour, 
usually situated between the 
superior and external recti muscles. 
They arc not encapsuled, and the 
fatty portion of these tumours is 
continuous with the orbital fat. 
Pure lipoma is exceedingly rare. 
Fig. 41 represents a dermo-lipoma 
in an unusual situation. The 
patient sought relief on account of the irritation caused by the 
long hairs which were only noticed about puberty. 

Osteoma is a veiy rare congenital tumour, which occurs in the 
same situation as the dermo-lipoma. • 



Fio. 41. — Dermo-lipoma with 
liairs. 



Fia. 40. 


CHAP. III.] 


THE CONJUNCTIVA, 


99 


Naevus (or Mole). — This congenital and usually pigmented 
growth appears most commonly at the limbus, as a brown spot, 
or as a flat gelatinous looking swelling, of a brown or reddish 
colour. It may bo stationary, or may become progressive at pu- 
berty. The pigmented variety occasionally forms the starting point 
of a pigrneJited sarcoma. Microscopically a coujimctival najviis 
consists of epithelial downgrowths combnicd with groups or alveoli 
of smaller so-called inevus cells, the origin of which is doubtful. 
Cases which have bceji described as benign epithelioma and derrno- 
epithelioma were most probably unpigmeuted luevi. 

Treatment . — If the iifcvus be disfiguring or progressive it can 
easily be excised. 

Haemangioma (Vascular Naevus).— 'Ibis is generally met with 
in young people and is often congenital, but is sometimes the result 
of injury. It may he capillary or cavernous and is liable to increase 
in size. It occurs along with the same condition of the lids, but 
also separately, espe'cially on the plica or caruncle. 

Treatment . — Electrolysis or ligature. Good r(‘sults have been 
obtained with ethylate of sodium carefully ])ainted on and with 
carbon dioxide snow. 

Polypus and Crranuloma, — True mucous polypi jkwcm’ occur 
on the conjunctiva. The growths, to which th('- nanu^ of polypus 
is given, arc tumours of different kinds which become pedunculated 
owing to the movements of the lids and eyes ; they are fibromata 
or papillomata. Granulomata, or grajiulation tissue, occurring 
after operations (squint, enucleation, chalazion) or produced by 
foreign bodies, or even by tuberculosis, may also assume a polypoid 
form. The soft fibromata arc sometimes the cause of bloody tears. 

Lymphoma. — Diffuse lymphoma of the conjunctiva occurs in 
leuktemia or pseudo-leukmmia, but also as a primary affection, 
which is probably an early stage of amyloid diseaic (sec Figs. 37 
and 38). Small lymphomatous or lympho-sarcomatous tumours 
are met with rarely, chiefly at the inner canthus. Some of the 
cases described as lymphoma were examples of Parinaud’s disease. 

Papilloma, or Papillary Fibroma.— This is a non-malignant 
growth, which may spring from any part of the conjunctival sac. 
It may occur at any age, and several tumours may be present. It 
is much more common in men than in women. It appears in the 
begimring as a small round red knob. The papillomata growing 
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from the tarsal conjunctiva and from the semi-lunar fold frequently 
take on a cauliflower appearance ; wliile on the bulbar conjunctiva 
and in the fornix the growths are liable to be pedunculated, with a 
papillary surface. The limbus of the conjunctiva is a favourite seat 
for a papilloma (Fig. 42), and in the early stage it may be impossible 
to (listijiguish it from aji epithelioma. But at a later stage, when the 
growth has ov(U-lappe(l tin* cornea, the papilloma merely overlies 
it and can be lifted freely of it with a juobe, while the epithelioma, 
as a rul(‘, iiifiltrates the corju^al tissue. Moreover, enlargement of the 
prcauricular gland only occurs in the latter. But it must be remem- 
bered that ])apillomata inelderlypeoplesometimes become malignant. 

Treatment . — Thorough removal with knife or scissors, followed 
by the actual cauteiy, as other- 
wise the growth is liable to recur. 

Malignant Tumours 
(Epithelioma, Sarcoma) 

These rare growths generally take 
their origin in the limbus, most 
frequently at the temporal side. 
They are often extremely slow in 
their growth, lasting perhaps 
several yeaj’s before attain ijig 
any cojisiderable size. They are 
epibulbar tumours, that is to say, 
they spread on the surface of the 
eyeball and veiy rarely penetrate it. They may be pigmented 
or Jiot. The pigmciitatioji is explained by the fact that the 
limbus cojitains pigment, although generally so slight in amount 
as Jiot to be visible to the naked eye. There is no cachexia, 
and the liability to metastases is less than in the case of 
intra-ocular growths, but the tendency to local recurrences is very 
great. The disease is rarely met with under forty years of age. 
On account of the alveolar structure so often present in these 
tumours, dif erences of opinion not infrequently arise in the effort 
to distinguish betweeji sarcoma and epithelioma. The tumour 
soon becomes surrounded by a localised congestion, and, as it 
grows, it interferes with sight and prevents closure of the lids, but 
does not cause much pain until the late stages, when ulceration 
and heemorrhage are apt to occur. * 



Ftu. 42. — Papilloma growing at 
tho limbus. 

Sketched by L. 
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Epithdiomata arc usually uoii-pigmentcd, and at first may be 
mistaken for phlyctens— of which, however, the margms arc not 
so steep— or for papillomata (vide swpra). The surface? is wart- 
like or papillary, or it may be nodular, but the nodules are not so 
smooth nor so large as in a sarcoma. The cornea becomes infil- 
trated by the growth and the lymphatic glands may be enlarged. 

Sarcomata on the other hand are generally pigtinuited, the 
tumour is smooth or nodular, and rarely polypoid, and when it 
extends over the coriu^a, is not adherent to it, or at least docs not 
involve it except in a V(;ry late period. 

But conjunctival sarcoma also starts from otlu'r parts of the 
conjunctiva, and in a case at the Royal Victoria Ey(‘< and Ear 
Hospital sarcomatous tumours were four times rcnioved from differ- 
ent parts of the fornix, an interval of some months elapsing between 
the appearance of each small tumour, and finally enucleation lie- 
came necessary. Malignant growths on the eyelids often involve 
the conjunctiva secondarily, and this is a common occurrence in 
rodent ulcer. 

Treatment.— Vn)i\i epithelioma and sarc-oma of the conjunctiva 
demand prompt operative removal, in order to prevent an extension 
of the growth to the rest of the eye, as well as to avert motastascs 
to other organs. The knife and actual cautery may save the eye 
and the patient’s life in the early stages. When a recurrence takes 
place it is safer to remove the eye, more especially if the patient 
cannot be kept under constant supervision. 



CHAPTER IV. 


PHLYCTENULAR CONJUNCTIVITIS, AND KERATITIS.' 

Both from a clinical and iiosoloj^ical point of view it would be in- 
correct to divide this affection into two, under the heads of Diseases 
of the Conjunctiva and Diseases of the Cornea ; and therefore it 
is treated of liere as one disease, and, being an important disease, a 
special chapter is given to it. It ivS important, because it is ex- 
cessively common, and because it is capable of causing considerable 
damage to sight. Moreover, even when it occurs on the cornea, it 
might, strictly speaking, be regarded as a conjunctival disease, 
for that corneal layer, which it primarily attacks, is the epithelium, 
and this— and probably also Bowmaji’s membrane and the anterior 
layers of the true cornea— as we know from the foetal development 
of the membrane, is a continuation of the conjunctiva in a modified 
form over the cor]iea.“ 

The disease is characterised by the eru})tion of phlyctenulse or 
phlyctens {(f>\mTatva, a venidv^ or 'pustule) on the conjunctiva bulbi, 
on the conjunctival limbus, or on the cornea. It is chiefly a disease 
of children up to the eighth or tenth year of age, except that it may 
be said not to occur in the first year of life. It is seen occasionally 
in adults, especially in women. The appearance of the phlycten is 
preceded by a localised patch of ciliary congestion, which remains 
for some time^after the phlycten has healed (Plate II., Fig. 3). 

Notwithstanding the derivation of the word, a phlyctenula, 
or phlycten, is originally neither a vesicle nor a pustule. It is a 
formation sui generis^ and, when on the conjunctiva, is a solid 

^ jc^pas, a horn. 

® The posterior epithelium — or, according to some, this along with 
the membrane of Descemet and the posterior layers of the true cornea 
— is to be reckoned to the uveal tract ; while the tjue cornea is a modi- 
iioation of the sclerotic. . 
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elevation consisting of leucocytes, and some lymphocytes, also 
giant cells and epithelioid cells, and is of a greyish colour. In a 
late stage the phlycten, especially on the cornea, may become a 
pustule by infection. On the conjunctiva two types of the disease 
can be recognised : — 

1. The SoKtary, or Simple, Phlycten —Of this there may be 
one or several, varying in size from 1 mm. to 4 mm. in diameter. 
The vascular injection is immediately around the phlycten, and is 
not diffused over the conjunctiva, yet it is true that occasionally 
any form of phlyctenular disease may be associated with simple 
conjurjctivitia, which is to be regarded as secondary to the phlyc- 
tenular affection. At first there may })e shooting pains and lacri- 
mation, but these soon pass away. If the phlyctens be not seated 
close to the corjica the affection is not serious ; and the length of 
time required for its cure depends on the size of the phlyctens, 
varying from seven to fourteen days, as a rule. 

2. Multiple, or Miliary, Phlyctens.— These arc very minute, 
like grains of fine sand, and are always situated on the limbus of 
the conjunctiva, which is swollen. The general injectioji and 
swelling of the conjunctiva are considerable, and there may be a 
good deal of conjunctival discharge; and, occurring as it does almost 
exclusively in young children, the affection may be called Ecze- 
matous Conjunctival Catarrh of Children (Horner). The irritation, 
and so-called photophobia, and lacriraation are often considerable. 
This form is very apt to appear after measles and scarlatina. 

Both forms arc liable to extend to the cornea, and then only does 
the disease become serious. This event may come about in the 
following different ways : — 

The Solitary Phlycten may be seated partly on the limbus con- 
junctivae and partly on the margin of the cornea, and may undergo 
resolution. 

Or, it may give rise to a deep ulcer, which either heals, leaving 
a scar, or perforates, causing prolapse of the iris, etc.' 

Or, it may form the starting-point of a fascicular keratitis, the 
pustule becoming an ulcer, at the margin of which the corneal 
epithelium is raised and infiltrated in crescentic shape. This now 
steadily advances for many weeks towards the centre of the cornea, 
followed by a leash of vessels which has its termination in the 
concavity of the crescent. The process is accompanied by much 
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rritatioji of the terminal branches of the fifth nerve in the 
cornea, aJid the consequent reflex blepharospasm. A permanent 
[nark indicates the track of the ulcer. 

The Multiple Miliary Phlyctens on the limbus conjunctivfc may 
caiiLSc somi; slight superficial infiltration and vascularisation of 
the cornea in their immediate neighbourhood, which pass ofl when 
the j)hlyctens disappear. 

Or, they may lx; accoin])anied by deeper marginal infiltrations 
of the cornea, wliicli Ix^comc confluent and result in an ulcer that 
extends along tin; margin of the cornea for some distance, formhig 
a ring iilc-ei*. It is a serious form of ulcer; for, if it extend far around 
the coj’nea, it may destroy the latter in a few days by cutting ofl 
its nutrition. 

The only condition which may give rise to an error in diagnosis is a 
|)atch of seleritis (cliai). vi.). In scloritis tlio vascular injection is deeper 
than the conjunctival vessels, and of a more purple colour (Plat(‘ II., 
Fig. !)); iho affected ])art is usually tender on j)rossuro, and there is 
no vesicular oi* pustular formation on it. 

Primary Phlyctenular Keratitis occurs piiucipally jji tlirec 
diflerciit forms Very small grey sub-epithelial infiltrations, 
which ar(; apt to result in small ulcers, and then heal, leaving a slight 
opacity. This opacity may ultimately (piite disappear, especially 
ill tlie case of eliildron, and when situated ])eripherally. (2) Some- 
what largci' and dee])er infiltrations, resulting in ule.crs of correS})ond- 
ing size, wliieli lieal by aid of vascularisation from the margin of 
the cornea. The opacity left after these, ulcers is rather intense, 
and clears up Imt little, especially if the situation be central. (3) 
Large and deep-seated pustules, due to secondary infection, often 
at the centi’e of the cornea, giving rise to large; and deep ulcers, 
which may lx* accompanied by hypopyon and even by iritis, and 
which frequeiifly go on to perforation. 

rhotophobia is usually a proniiiient symptom in phlyctenular 
keratitis, and tlx; hlopliarospasm often causes eczematous fissures 
at the outer cauthus. The term jdiotophobia, however, is not 
altogether correct, foi- it is the fifth nerve (from the cornea) 
which is mainly the aflerent nerve here, rather than the optic 
nerve. This is evident from the fact that in the dark the patient 
does not get complete relief. The explanation of this reflex 
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blepharospasm has been given by Iwanoff, who showed that the 
cells which form the phlyctenula, in making their way from the 

margin of the cornea to 
their position under the 
epithelium , follow the 
course of the m^rve tila- 
ments, which they must 
irritate in their progress. 
The accompanying Figs. 
43 and 44 arc from his 
original paper. 

Fjiilargcd cervical 
glands, eeztmia of the 
eyelids, face, and external 
ear, and catarrh of the 
^Schneiderian mucous 
membrane, frequently accompany phlyctenular conjunctivitis and 
keratitis. 

In these cases, in children of three or four years of age, temporary 
amaurosis has sometimes been observed after a severe and long- 
continued blepliarospasm has passed away. The patient is found 
to be unable to see ev(‘,ii large objects, or to find his way, although 
the pupil-reflex is active, and a strong light may still be distressing. 
There are no ophthalmoscopic appearances. This blindness passes 
away completely, usually in from two to four weeks, although the 
interval before recovery of sight may be several months. A certain 
mental dullness, which also 
ultimately disappears, is 
noticed in some cases. This 
temporary loss of sight has 
been held })y some to be 
due to disturbance of the 
intra-ocular circulation, and 
of the nutrition of the retina 
from ])re8sure of the eyelids 
on the eyeball. It has been 
regarded by otliers as having a cerebral origin of a functional 
nature ; for it is likely at this tender age, when the psycho-physical 
processes are not as yet firmly established, that the desire not to 
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Fio. 44. 



Fio.43. — E, Epitbeliuni ; Ant, elastic 
Ljiininti ; (*, True Cornea ; N, Nerve Kila- 
iiiont, with Lymph Cells on its course ; 1)^ 
riilyctomila. 
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see, and the active withdrawal from the act of vision, may lead 
in a short time to a functional paralysis of the visual centres in 
the brain ; and these centres may take some time to recover, or to , 
re-learn, their functions, when the ground for the suspension of 
the latter has ceased. 

As a result of frequent relapses of phlyctenular keratitis, a super- 
ficial pannus-like vascularisation may form in the cornea, in those 
parts of it which have; been chiefly attacked. In many cases the 
cornea j)rcsents the appearance of ill-defined irregular op?. cities, 
due to the ciombination of fresh phlyctens with the nebula left 
by previous attacks of the disease. 

Cause .— already stated, this is a disease; of childhood, al- 
though it is extreunely rare in the first year of life. In adults it is 
uncommon. 

The strumous constitution — as indicated by the swollen nose 
and upper lip, and sometimes by the enlarged lymphatics in the 
neck, and by the eczerna—which is allied to, if not indeed a form of, 
tuberculosis, is that most liable to this alTectioji. Often, however, 
it will be foujid in strong childnui with apparently perfect general 
health ; but even in them there is probably some irregularity of 
nutrition, of which the great tendency to recurrence of the eye 
affection is evidence. 

The suspicion that phlyctenular disease is often a manifestation 
of tuberculosis has been gaining ground. The evidence in favour of 
this view is: — That the instillation of tuberculin into the conjunctival 
sac sometimes produces a crop of phlyctens. (Consequently Cal- 
mette’s ophthalmo-rcaction should never be used where there is any 
tendency to phlyctenular disease.) That giant cells and epithe- 
lioid cells have been found (Leber) in phlyctens. That the opsonic 
index for tubercle has been found (Nias and Paton) to be low in 
cases of phlyctenular disease. On the other hand tubercle bacilli 
have not been found in phlyctens — yet it may be that the latter 
was produced by the toxins of dead bacilli— and inoculation ex- 
periments have not produced tuberculosis in animals. Tubercular 
disease in other parts of the Iwdy cannot always be detected in 
these patients, but tubercular cervical glands and tubercular disease 
of the bones are present in a fair proportion of the cases. 

Treatment . — The solitary phlycten of the conjmictiva is best 
treated with a 2 per cent, yellow oxide of mercury ointment, of 
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which a portion of the size of a hemp-seed should be put into the 
eye with a small glass rod, once a day. To obtain the best result 
•with this ointment, its base should consist of 10 parts of pure white 
vaseline, and one part each of anhydrous lanoline and water. The 
yellow oxide is to be freshly precipitated and in very fine powder, 
and when it has been well rubbed up with the water, the anhydrous 
lajioline and vaseline are added. This ointment contains no fatty sub- 
stance, and consequently mixes with the tears and comes thoroughly 
ill contact with the surface of the eye. Ordinary lanoline contains 
olive oil. The ointment should not be unnecessarily exposed to light 
or air. Or, quite a small quantity of pure calomel insufflated into 
the eye once a day will also cure ; but this I'emedy should not be 
employed if iodide of potassium is being taken internally, for then 
iodide of mercury is liable to be formed in the conjunctiva. 

The miliary phlyctenular conjunctivitis may be treated at 
first with cold or iced applications. Freshly prepared chlorine 
water (1 part Liq. Chlori., 9 parts water), to be dropped into the 
eye once a day, is recommended by some, and later on Liq. plumbi 
dil. pr Sol. argent, nitr. (gr.v ad 5j, and neutralised) applied to the 
everted conjunctiva; or, if the phlyctenular appearance predomi- 
nate over the catarrhal, the yellow oxide of mercury ointment or 
insufflations of calomel may be preferred. Indeed, practically, the 
two latter remedies are applicable in all these cases. 

When the cornea is slightly affected near the margin in cases 
of miliary phlyctens, insufflations of calomel, or the yellow oxide 
of mercury ointment, and warm fomentations, should be used. 

Where a large pustule on the margin of the cornea has resulted 
in a deep ulcer, with tendency to perforate, and accompanied by 
much pain, paracentesis of the anterior chamber through the floor 
of the ulcer, the pupil having first been brought well under the in- 
fluence of eserine to prevent prolapse of the iris, onnot be too 
strongly advocated. The good effect of this will be very soon 
apparent : the pain disappears, the patient sleeps, the ulcer be- 
comes vasculariscd, and healing sets in. Cauterisation of the ulcer 
in an early stage with the galvano-cautery is also good practice ; 
but in these cases paracentesis is preferable. Many surgeons 
trust too much to eserine, warm fomentations, and a pressure 
bandage. 

For the fascicular keratitis the yellow oxide of mercury oint- 
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iiicjit is aj^ain in its place. When the crescejitic infiltration is very 
intense it is well to touch it with the f>alvano-cautery. 

For the ring nicer a ])ressiire bandage, under which an anti-" 
se[)tic dressing (boric or salicylic acid, or perchloride of mercury) 
lias been placed, is, perhaps, the best method of treatment. Warm 
fomentations promote- vascular reaction, and may be used with 
ben(‘-fit at each change of bandage. 

For primary phlycieJis of the corjiea, iii the form ol the rnijiiite 
grey su])erficial infiltration or nicer, nothing beyond atropijn*, with 
warm fomentatiojis and a ])rotective bandage to ke(‘p the eyelids 
(piiet, should b(‘ used. When reparatioji of the ulcer lias com- 
menced, insu (flat ions ol calomel or weak yellow oxide of mercury 
ointment may be emjdoyed. 

For the larg(i ini(‘cted phlycteii, resulting iji a large and deej) 
ulcer, oft('n situated at the centre of the cornea, with hypopyon 
and iritis, warm fornejitations (camomile, or poppy-head, at 90'^ 
Fall!'., for twenty minutes three times a day), atropine, boric acid 
as oijitment or powd(‘r, and a protectioji bajidage form the treat- 
ment in the early stages. Here, also, the ulcer may be punctured 
with the veiy best results in resjiect of hastening the cure, or the 
galvano-cautery may bi^ used with advantage. In the stag(‘ of 
reparation the yellow oxide of mercury ointment oi* insufflations 
of calomel are very useful. 

In nearly all eas(‘s of phlyctenular keratitis dionijic (5 per cent, 
solution) aids the cure. 

Iji all forms of phlyctejiidar ophthalmia those favourite remedies, 
blisters, setons, and leeching, should be avoided. The first two 
worry the patient, give rise to eczema of the skin, aJid are Jiot to 
be compared in their power of cure with tin' measures above recom- 
mended ; while le(‘ching gives, at best, but temporary relief, and 
deprives the^atient of blood wdiich he much requires. 

For ridief of the blepharospasm, in addition to the use of 
atropine, pluiigiiig the child’s face into a basin of cold water is 
a most cflicaeious means. The face is ke])t imder the water until 
the ])ati(‘jit struggli‘.s for breath, aJid this immersion is repeated 
two or three times iji rapid succession, and used every day if neces- 
sary. It should always be used where the blepharospasm is severe, 
as the latter is jiot only distressing to the patient, but also an obstacle 
to the cure. 
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The general treatment, notwitlistandijig the so-called photo- 
phobia, should consist in open-air exercise before everything else, 
junless, indeed, there be an ulcer which threatens to perforate. It 
is not well to keep the eyes (unless there be a corneal ulcer), or 
patient’s face, covered with bandages or sliades, nor to confine 
him to a dark room. A pair of smoked glasses arc the best pro- 
tection from strong glare of light ; and shady places caji be selected 
when the patient is out of doors. (<old or sea baths, followed by 
brisk dry rubbing. Easily assimilated food at regular meal hours, 
but no feeding between meals. Regulation of the bowels. In- 
ternally : cod-liver oil, maltine, iron, arsenic, syrup of the phos- 
phate of lime, and such-like remedies are indicated. 

The great teJidency to reciuTence is om; of the most trouble- 
some peculiarities ol all kinds of phlyctenular oplithalmia ; and 
m order to prevent this, so far as possible, it is important, not only 
to improve the general health, but also to cojitijiue local treatment 
until the eye is })erfectly white on the child’s awaking in the morn- 
ing, and even for fourteen days longer. This prohmgatioji of the 
treatment will also assist in clearing up opacities, as best they may be. 
For this after-course of treatment calomel insufflations may be used. 

Nothb)g can be done for the o])a(]ue scars left oji the corjiea 
by ulcers when all inflammatory symptoms have subsided. If 
tin* ulcer have l)ecn very superficial the resultijig scar in young 
children may disappear in course of time. l)e(*p ulcers cause more 
opacjue and })eiiTianent scars, and ulcers which have perforated 
produce the greatest opacity. Some of the very disfiguring scars 
may be tattooed (chap. v.). 

The degr(‘,e of the defect ol vision to which an opacity of the 
Cornea may give rise depends, iji the first ijistancc, on the jjosition 
of the opacity. If it be peripheral, the visioji may be perfect ; bul 
if it be in the centre of the cornea, sight may be seriously damaged. 
Even a slight nebula, barely visible to tlie observer, will cause S(U‘ious 
disturbance of vision if situated in the centre of the cornea ; while 
in the same situation the very opacjue scar of a deep ulcer will pro- 
duce a proportio] lately greater defect. If a central, but not deep, 
ulcer should not become completely filled up in healing, and a facet 
remain, vision will also suffer much in consequence of irregular 
refraction of the light which passes through the facet, even though 
there may be but little opacity. 
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DISEASES OF THE CORNEA. 

Tuk importance of a knowledge of the diseases and injuries of the 
cornea depends on their great frequency, wupled with the fact 
that nearly every one of them is liable to leave behind it some 
opacity, with resulting defect, or even complete loss of sight, and 
disfigurement of the eye. 

Clinical Methods op Examining the Cornea. 

1. By Difiuse Daylight. The patient is placed with his face 
towards the window, and the cornea is carefully inspected while 
ho keeps both eyes open. His upper lid is then gently raised with 
the surgeon’s tliuinb, and he is called on to direct his eyes upwards, 
downwards, to the right, and to the left, so that every part of the 
affected cornea may be seen under the most favourable and varied 
incidence of the light. Should theie be much reflex blepharospasm, 
the instillation of cocaine, by producing antesthesia of the cornea, 
assists the examination. With small children it is often necessary 
to adopt the plan illustrated by Fig. 26. 

2.. By Focal, or Oblique, Illumination. In the dark room the 
light of the ophthalmoscope lamp is focussed with a -f 14’0 D lens 
on the cornea, which is thus scon brilliantly lighted up. The lamp 
must be placed in front of, and slightly to the left-hand side, of the 
patient, and about two feet from his eye. The lens is placed between 
the lamp and the eye, so that the light may be concentrated by it 
on the cornea. 

3. By the Combined Focal Method— that is focal illumination 
as above, combined with the use, as a magnifying-glass, of a second 
+ U'O lens. The second lens is held between the finger and thumb 
of the left hand some inches from the patient’s eye, while the surgeon 

no ' 
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places his eye at the focus of this glass, the cornea being at the 
same time illuminated by ihe light focussed on it with the other 
lens held between the finger and thumb of the right hand. Changes 
in the cornea are then seen magnified, and at the same time highly 
illuminated. 

4r. By the Oplithalmoseope with a + lb*0 or + 20'() lens behind 
the sight-hole of the mirror. The surgeon pi’oceeds as though he 
were about to examine the fundus in the erect image (p. 28 ). 
The. cornea is illuminated from the mirror, and changes in it are 
magnified by the + lens through which it is inspected. 

5 . By,„Pluorcsciric. In cases of ulcer, or any abi’asion of the 
corneal epithelium, when it is desired to ascertain accurately the 
whole extent of the loss of substance, or if there be some doubt 
as to the presence of such a lesion, an instillation of a drop of fluorc- 
scine solution (Fluorcscin. gr. ij, Sodii Carb. gr. j, Aq. destill. 5 ij) 
is used. About half a minute after the instillation, the whole 
region which is denuded of epithelium will be seen stained of a 
greenish yellow colour. In some instances where there is no true 
loss of substance, staining takes place if the epithelium be not 
sound. An ulcer, which in the process of healing has become 
covered with sound epithelium, will not stain, although there may 
still remain some loss of substance to bo filled up. Fluorescine does 
not harm the cornea, nor interfere with healing of any diseased 
process in it, and the staining disappears after a short time. A 
pretty, and in some cases practically useful, method is v. Reiiss’s 
double staining. After the lesion has beeii stained, as above, with 
fluorescine, a drop of a 1 per cent, solution of methylene blue 
(medicinal) is instilled, with the result that the general floor of the 
lesion — i.e. the denuded corneal tissue — becomes blue, while the 
margin — i.e. the loosened epithelium — remains of the gre(*nish-yellow 
colour. 

The foregoing methods are in everyday use. 

6 . the . Corneal Microscope. This is an elaborate optical 
instrument, which forms the outfit of . a well-equipped ophthal- 
laia^hospital,’ and is adapted for the minute study of diseased 
states of the cornea and iris. It is not needed for ordinary 
clinical work, and therefore a description of it will not be given 
here. 
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Inflammations of the Cornea. 

From a clinical standpoint these inflammations will be most 
conveniently considered under the headings — (a) Ulcerative In- 
flammations, and (6) Non -ulcerative Inflammations. 

( a ) Ulcerative Inflammations of the Cornea.— Before an 
ulcer can form in Ihe cornea, there must be a cellular infiltration of 
its tissue jiear its anterior surface ; and this cellular infiltratioji is 
])rought about, in most instances, if not in all, by the entrance into 
the cornea-through the blood, or through a traumatic loss of sub- 
stance of the surface of the cornea — of certain micro-organisms : — 
I)neumococci, diplobacilli of Morax, staphylococci, streptococci, 
bacillus subtilis, etc. One recognises the existence of an infiltration 
by seeing an opaque spot in the cornea, with a dullness of the layers 
over it, ajid often also of the corresponding })art of the epithelium. 
Before long th(‘. oj)ithelium covering the infiltration undergoes 
necrosis and conies away, and soon the intorvoning layers of the 
true cornea also break down, and in this way an ulcer liecomes 
established. 

But although all ulcers of the cornea originate in an infiltration, 
yet, once (‘stablished, th(‘y assume great varieties of ty})(i, in con- 
secpicnce, probably, of varietic's in the nature of the originating 
micro-organisms. Some ulcers are purulent, others non-purulent ; 
somci tend to spi’ead over the surface of the cornea, others tend to 
go deep into it ; the ])rogress of some is very rapid, and of others 
exceedingly chronic ; some attack by preference the central region 
of the cornea, while others are confined to its margin ; some readily 
give way to treatment, and others are very obstinate or even 
incurable. Again, some ulcerative corneal processes arc attended 
by much irritation : that is to say, circumcorneal injection, severe 
pain in and about the eye, great reflex blepharospasm, and lacrima- 
tion ; whilst others, which may really be more severe processes in 
so far as the integrity of the eye is concerned, can run their course 
with hardly any injection of the eyeball, and with little or no 
distress to the patient. 

Ejiologically, corneal ulcers are primary or secondary. The 
primary ulcers are those in which the diseased process originates 
in the cornea, most commonly as the rcsujt of traumata, but also 
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ill plilyctenular keratitis, or as the result of corneal abscess, or 
where the nutrition of the cornea is interfered with, etc. Secondary 
ulcers are those which arc the result of disease elsewhere, usually 
in the conjunctiva, as in acute blennorrhcea and in conjunctival 
diphtheritis. 

Corneal ulcers are more common in advanced than in early life. 
Indeed, in early life, unless in cases of infantile ulceration with 
conjunctival xerosis, of blennorrhcea neonatorum, and of phlyc- 
t( nular disease, corneal ulcers arc almost unknown. The greater 
liability to these affections in advanced life is due, it may be assumed, 
to a less active nutrition at that period in this already lowly organised 
part. Hence slight traumata, or the presence of a slight conjunctival 
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catarrli, which would have no ill effect in a young person, may forTti 
the starting-point of a corneal ulcer in an old person, or even in one 
of middle age. For the same reasons, corneal ulcers are much more 
e(>mmon i]i the poorer classes than amongst the well-to-do ; for 
their general nutrition is often defective, while they are more exposed 
to traumata than are the better classes. , 

Ui^nQ^is pf the presence of a large corneal ulcer is simple. 
Inspectioji of the cornea in ordinary daylight at once reveals the 
loss of substance, more or less extensive, deep, or infiltrated. If 
the ulcer be very small and shallow the difficulty is greater, especially 
if there be much blepharospasm. An instillation of cocaine may be 
necessary to facilitate the examination. 

It is obviously important to decide at the outset, for the purposes 
of prognosis and of treatment, whether a grey spot in the cornea 
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be ail infiltration (a collection of cells which may shortly break 
down and become an nicer), an ulcer, or a scar (the result of an 
ulcer, or other loss of substance). The surface covering an in- 
filtration, although flush witli the general surface of the cornea, has 
usually a st(‘amy appearance, due to disorganisation of the corneal 
epithelium, and has no lustre. With an ulcer the appearances 
already described will be found. The surface of a scar is usually, 
although not always, flush with the general surface of the cornea, 
and it has a bright siirfaiM*. — i.r. cov(‘red with normal epithelium, 
not rough, irrc'gular, nor even steamy, Tn cases of corneal in- 
filtration, or ulceration, tluTe usually will be more or less i)ericorneal 
injection, pain, and phof-ophobia, while with a mere corneal scar 



Fio. 4(1. (Fnchft.) 


there will bo no irritation of tlie eye. Fliiorescine stains an ulcer, 
and sometimes an infiltration if i( be near the surface, but not a 
cicatrix. 

The presence of Hypopyon (vtto, under ; irvov, pus) is the rule 
with several types of corneal ulcer, notably the dee}) ulcer, and the 
serpiginous i^ccu’. The imn ‘ hypopyon ulcer,’ which is so much 
used, should certainly be discarded, as hypopyon is not the charac- 
teristic of one type of ulcer. Hypopyon is a deposit of pus in the 
anterior chamber, and as the patient sits or stands it lies in the 
lowest part of the chamlier, to which })lacc it has gravitated. If 
the patient lie in bed, say on the side of the affected eye, the hypopyon 
will of course change its position, and gravitate towards the temporal 
side of the chamber. Sometimes the hypopyon is so small as to 
be detected with difficulty ; and again it may fill the whole anterior 
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chamber, completely obscuring the iris and rendering a diagnosis 
of the condition of the cornea difficult. It will be asked, From 
whence does tlic pus come which forms hypopyon in cases of corneal 
ulcers ? It might be supposed that it is derived directly from 
the purulent floor of the ulcer, by passage, of the j>iis-cells tlirough 
the posterior layers of tlie cornea. But this is not so. No pus- 
cells do, or indc(‘d can, pass through the membrane of Descemet. 
Moreover, copious hypopyon is often presetit, when tlu‘ corneal 
ulcer is quite small and non-purulont. The ])us-cells, which form 
hypopyon in cases of corneal ulcer, come from the iris, in compliance 
with the law wliich causes leucocytes to wander out of blood-vessels 
in the neighbourhood of an inflammatory focus, and to make their 
way towards that focus. When tlusse hmcocytes from the iris 
reach the anterior chamber tliey can go no farther, owing to the 
barrier imposed to their progress by the membrane of Descemet. 
The pus forming a hypopyon is sterile, unless the cornea be 
perforated. 

The Dangers attendant upon Corneal Ulcers arc, first of all, the 
opacities, the scars, which even the slightest of them arc apt to 
leave behind. 

Fig. 45 represents a section made through a deep ulcer in its 
})rogre8sivc stage. At the margin of the ulcer the epithelium (e) 
and Bowman’s membrane (b) cease. The floor of the ulcer is seen 
covered with pus, which also infiltrates the corneal tissue beneath 
the floor and around the margin. As soon as cure commences the 
floor of the ulcer begins to clear, i.e. it becomes gradually less 
covered with pus, until it is finally quite fice from it, and pan 
passu the surrounding infiltration of the cornea is absorbed. Then 
the epithelium, growing in from the margin {m m. Fig. 46) all 
around, gradually carpets over the floor of the ulcer, and underneath 
this newly formed epithelium the new tissue, which is to close in 
the loss of substance, is laid dowm. This new tissue, however, is 
not normal corneal tissue, but is ordinary connective tissue, and 
is therefore opaque. Hence the deeper the ulcer, the more intense 
will be the resulting opacity. Bowman’s membrane never becomes 
restored over the cicatrix. 

The ulcers which are situated at the centre of the cornea, in 
the pupillary area, arc more serious for sight than those situated 
peripherally, as can be readily understood. The opacity left by 
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a very superficial ulcer is slight, and is called a nebula ; a somewhat 
more intense opacity is called a macula ; and a very marked white 
scar is called a leucoma. ’ 

But a more serious danger connected with ulcers of the cornea 
than the opacities they leave behind is that of perforation of the 
cornea, to which some ulcers arc very prone. The consequences 
of perforation arc : prolapse of iris resulting in anterior synechioe, 
adherent leucoma, or staphyloma of the cornea, and fistula of the 
cornea. 

Trealmmt.—lw tlie treatment of primary corneal ulcers the 
student will soon observe that a bandage, atropine, and warm 
fomentations play promiiient parts ; and these routine measures 
alone art' suffici(*nt to produce cure in the less severe cases. 

The bandage* slujiild be put on witL^rm pressure — but should 
not be made uncomfortably tight — the eye having been previously 
padded out, especially at the inner canthus, so that equal pressure 
may be exercised all over the globe. The support thus given to 
the cornea and front of the eye promotes the healing process, and 
the bandage is also useful by preventing the eyelids from rubbing 
over the ulcer, and by protecting it from foreign bodies. In 
those secondary ulcers, which arc due to conjunctival processes, 
such as catarrhal conjunctivitis or blennorrhcea, a bandage is 
contra-indicated, because it retains the secretion, and would there- 
fore do harm rather than good. 

Atropine in sufficient ()uantities to keep the pupil dilated should 
b(*. .employed. Ixitis very often attends severe corneal ulcers, and 
here the indication for atropine is obvious. But rest of the affected 
part is, we know, an important element in preventing or in curing 
any inflammation ; and in the affections we are now treating of, 
even if there be no iritis, atropine acts by procuring rest of tire 
iris and of the ciliary muscle. 

Myotics are preferi’cd by some to mydriatics in the treatment 
of corneal ulcers, on the ground that the action of myotics in reducing 
the intra-ocular tension promotes healing, and that the more ex- 
tended surface of iris — more extended absorbing surface — iacilitates 
absorption of hypopyon. It is not certain that myotics do reduce 
the normal tension, and in these cases they undoubtedly increase 
the tendency to iritis. As to absorption of the hypopyon it will 
come about in due course when the corirea begins to recover. Yet 
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a clear indication for myotics is given by the presence of an ulcer 
near the corneal margin, which has a tendency to perforate, for 
here the myosis would assist in preventing prolapse of the iris, 
should perforation take place. 

P i gtiiti e is useful in the treatment of many cases of primary 
corneal ulceration and other primary corneal diseases. Its physio- 
logical action is to cause dilatation of the blood vessels of the 
conjunctiva with great chemosis— although it does not act equally 
well in every eye— and its therapeutic effect is held to depend 
on this lymphatic flooding of the front of the eye. It is used in a 
5 per cent, solution dropped into the eye once a day. If employed 
frequently it ceases to produce any reaction, and for this reason it 
may be desirable in some cases to use it once only on alternate 
days. It causes slight ana^thesia of the cornea. 

Warm fomentations promote the healing process by stimulating 
tissue-changes in the cornea. One usually orders them to be made 
with poppy-head water or camomile tea, although no doubt warm 
sterilised water would be equally efficacious. Hot solutions of 
4 per cent, boric acid, or I in 5000 corrosive sublimate, may be used 
with advantage. A compress of cotton wool which has been dipped 
in the stupe at about 120® Fahr. is laid upon the eye, and frequently 
replaced by fresh compresses out of the stupe, so that the compress 
on the eye may always be hot. This is continued for half an hour 
at a time, and repeated every two or three hours. Or, the Japanese 
muff-warmer, or a special electric warmer, may be applied. 

In an ulcer of a purulent or sloughing nature, the insufflation 
on its lloor of very finely divided xeroform powder is useful, as 
is also the application of hydrogen peroxide. 

When more active measures than the foregoing arc called for, 
the actual cautery, curetting, p«M»centesis, and subconjunctival 
injections of oxycyanide of mercury (5 min. of a 1 in 5000 solution) 
have to be resorted to. 

The actual cautery is much in use in the treatment of serpiginous 
and other infected corneal ulcers. It acts by destroying the micro- 
organisms, which keep the process going. Either a thermo-cautere, 
in the form of a very fine point, or the galva no -cautery (Fig. 47), 
the platinum wire being at a red-heat, may be employed. The eye 
having been cocainised, the red-hot point is brought into contact 
with the whole surface of the ulcer, so as to thoroughly destroy 
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its superficial layer, and special attention is given to any part of 
the margin of the ulcer where there is a tendency to spread to as 
yet healthy tissue. Fluorcscine may be used to show the exact 
extent of the ulcerated surface. The cauterisation 
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can be repeated as often as the state of the ulcer 
may make it desirable. It is sometimes well to 
])erforatc the cornea with the cautery, and to 
evacuate the aqueous hununir and hypopyon ; or 
this may be done with an ordinary paracentesis 
lUicdle, after tin* cauterisation is completed. The 
cautoiy gives a good percentage of cures with the 
least amount of opacity. 

Thorough curetting of the lloor of the ulcer 
with a small sharp spoon is a valuable method, 
either alone or prior to cauterisation. 

Paracentesis of the anterior chamber through 
tlie floor of the ulcer is another most valuabl(‘, 
therapeutic measure for som(i corneal ulcers, and 
disserves a more routine application in these cases 
than is accorded to it ; the more so as the little 
op(‘ration is simple and dangei’less. But there arc 
two indications for its use wliich should be re- 
garded as imperative — namely, (1) If there be 
great pain. Soon after the operation, which for 
a short time increases the neuralgia, the patient 
experiences great relief, and passes the first good 
night after many wakeful ones. (2) If perfora- 
tion seem to be imminent. This may often be 
recognised by a bulging forwards of the thin floor 
of the ulcer ; but sometimes it is not easily foreseen, 
and if there be any doubt on the point, paracentesis 
should be performed. It is important to forestall 
spontaneous perforation of the ulcer by this pro- 
ceeding, because the opening that is made being 

Fig. 47. — Tlio bolt li being pushed forwards, the 
circuit is completed. By pressure on the button A the 
current can be momentarily intercepted during use of 
the instrument. There are other good patterns of 
galvano-cautery. 
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linear heals easily, and leaves hut a slij^ht scar without anterior 
synechia) ; while the natural opening would be a complete loss of 
► substance, and would, therefore, the more readily involve adhesion 
of the iris in the resulting, and comparatively extensive, cicatrix. 
Other indications for the operation are increased tension, and the 
presence of a large hypopyon. 

l^aracentesis of the anterior chamber is best ])erforme(l 
j)y means of a pai'accjitesis needle (Fig. 48), which is a small 
somcwliat shovel-s}iap(*d Idade. If this be not at hand, a 
small k(‘ratome, or a broad needle, or a Grade’s cataract 
knife will answer the purpose. The eye having been 
cocainised, a spring lid-speculum is inserted, the eye is 
fixed witji a fixation forceps, and the point of the para- 
centc^sis needle applied to the floor of the ulcer, in such a 
way that the plane of the litth^ [)lade may be at an angle 
of about 45° with that of the flooi* of the ulcer. The 
point is pushed gently through the floor, and the phuie 
of the blade is then imm(‘diately changed, so that, as the 
iiisti'ument is being advanced up to the hilt, it may be 
almost in contact with the posterior surface of the cornea. 

The instrument should be withdrawii very slowly, in order 
that the aqueous humour may flow oil gradually, and not 
with a rush. If these precautions be taken, there need 
be no danger of injury to the crystalline lens, or of pro- 
lapse of the iris into the incision. Should prolapse occur, 
it can usually be repos(‘d with the spatula. It may 
ha])pen that when the n(‘edle has ])ecn withdraw)! a con- 
siderable ])ortion of the aqueous himiour may remain in 
file anterior chamber, unable to escape owing to the valve- 
like closure of the wound. It should be evacuated by 
making the wound gape by gentle pressure with a sjmtula 
on its posterior lip. If it be desirable to tap the anterior Fm. 48 
chamber on the next day, this can be done by simply 
opening up the wound wdth a spatula, or with the probe-like 
instrument at the other end of the handle (Fig. 48), without 
the aid of any cutting instrument. 

Subconjunctival injections of solution of oxycyanate of mercury 
(1 in 5000) or of solution of chloride of sodium (4 per cent.) enter 
largely into the therapeutics of corneal disease, and of disease in 
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tlic uveal tract. It is not necessary that the injections should be 
made inider the capsule of Tenon as was at first supposed. The 
mode of action of these injections is not clearly understood. It is 
not due to the entrance of the preparations into the tissue of the 
cornea or interior of the eye, for only minimal quantities of even 
mercurial salts have been found in the vitreous humour. It was 
at first believed that they acted as lymphagogues, but their curative 
power is now held to depend on the vascular reaction to which they 
give rise. Of the oxycyanatc of mercury solution 5 to 10 minims 
according as it cun be borne, or of the saline solution 10 to 20 
minims, arc injected under the bulbar conjunctiva in the direction 
away from the cornea. Other solutions (sublimate, hctol, cyanate 
of mercury, iodipin, iodide of potash, etc.) have been employed, 
but these two are as efficacious as any. From 2 to 5 minims of a 
1 per cent, solution of acoinc may be taken up in the syringe with 
the main solution, just before the injection is made, in order to 
diminish the severe pain and irritation which come on afterwards, 
and last often for several hours. This pain may be much relieved 
by hot fomentations, but if it be very intense a hypodermic injection 
of morphia may be necessary. Or, if one or two drops of a 4 per 
cent, solution of dionine be instilled into the eye, followed a few 
minutes later by an instillation of a 4 per cent, solution of cocaine, 
a subconjunctival saline injection may be made almost painlessly. 
Considerable vascular injection and chemosis may be present next 
day, and the eyelids may be swollen and codematous. The ijijcction 
should not be repeated until the redness and cEdcnia have almost 
subsided. Few eyes require, or can tolerate, more than two in- 
jections in the week. (See also chap, x.) 

If the case do not come under the care of the surgeoji until 
perforation of the ulcer with prolapse of the iris has taken place, 
the importa^d question as to the best method of dealing with the 
condition is presented. If the loss of substance should occupy one 
third or more of the cornea with correspondingly large prolapse 
of iris, the development of a staphyloma is almost inevitable. 
I ^l^eri^e is to, be used to reduce the intra-ocular pressure, and a firm 
bandage is to be kept applied to the eye. And here tr Ansp]|| . pr.fl.tmn 
of conjunctiva over the ulcer and prolapsed iris, to strengthen the 
cicatrix (p. 122), is indicated. But if the ulcer and prolapse be 
small, an attempt may be made to free the iris, so that no anterior 
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syjiccliia may loriji, and in order that the cicatrix may be/ Hat, 
imd not raised over the surface of the cornea, and, consequcjitly, 
(!Xj)oscd to injury. The importance of such an attempt lies in the 
fact that a corneal cicatrix with iris entangled in it— not merely 
adherent to its posterior surface— affords a constant source of 
danger, especially if situated near the margin of the cornea ; for 
in such eyes, it may be years later, sudden and uncontrollable 
purulent inflammation of the iris and chorioid may come on from 
sceptic infectioji, after an apparently slight trauma of the cicatrix, 
and may rapidly end in total destruction of the eye. The surgeon’s 
attention should therefore be directed to obtain at least as flat a 
cicatrix as possible, or, still better, a non-adherent cicatrix. The 
])ractice which is commonly followed, is to draw the freshly pro- 
la])sed portion of iris slightly forwards with a forceps, and to snij> 
it off level with the surface of the cornea ; and then with a spatula 
to etideavour to free the iris from any adhesions it may have formed 
with the margin of the ulcer. Atropine or cserine, according to the 
j)osition of the ulcer, is then instilled, and a bandage carefully 
applied. This proceeding is only of use when a fresh prolapse 
can be dealt with, before cicatrisation sets in ; and the result is 
often satisfactory in so far as the securing of a flat cicatrix is con- 
cerned, but an anterior syjiechia can rarely be avoided. 

Da Gama Pinto’s method for obtaining a non-adherent cicatrix 
is sometimes useful : — Having abscised the prolapsed portion of 
iris as above, and freed all adhesions to the margin of the ulcer 
with a spatula, he covers the opening in the cornea with a flap 
cut from the bulbar conjunctiva — and this flap should be twice 
as large as the opening, in order to admit of its shrinkage — and 
then pushes the flap into the opening with a blunt probe. A firm 
l)inocular bandage is applied — but no iodoform. The eye is not 
dressed until the third day, when the anterior chamber is often 
found restored, the iris all in its proper plane, and the conjunctival 
flap healed Into the ulcer. Ultimately all trace of the flap disappears, 
and an ordinary non-adherent corneal scar is presented. 

Kuhnt’s method, too, for strengthening the cicatrix, where 
an extensive ulceration with prolapse is present, by means of a 
conjunctival flap, with single or double pedicle, which is drawn over 
the ulcer, is a valuable one. If, for example, the ulcer and prolapse 
be at a (Fig. 49), an incision 6 c is made through the conjunctiva 
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along the Jiiargiii of the cornea, and an incision d a more peripherally, 
or it is perhaps better to make the peripheral incision first. The 
hap so outlined is dissected up, drawn over the cornea, ulcer, and 
prolapse of iris, and then secured in its new position by means of 
a suture (/, Fig. 50). In forming the conjunctival flap, care should 
be taken to obtain it with as little subconjunctival tissue adherent 
to it as possible. In few days the hap becomes adherent to the 
ulcer and prola])se, and its upper and lower positions can then l)e 
released with the scissors. By this means a stronger covering 
for the ulcer and prolai)se is provided, and the dangers of late 
infection and of staphyloma arc minimised. 


A 



Fio. 49, Fia. 50. 


Diherent tyj)es oi corneal idcers are recognised and described. 
Of these the following are. the chiel : — 

Simple Ulcer. — Tli is may result from a slight trauma, or it may 
originate in a phlyctenula. It presents the appearance on the 
surface of the cornea of a minute and shallow depression with a 
grey hoor. There is circumcorneal vascularity, especially at that 
part of the corneal margin nearest to which the ulcer is situated ; 
the pupil is apt to be contracted, although iritis is not present, 
and there is often a good deal of pain, lacriniation, and photophobia. 

Treaim&id and Prognosis . — The eye is to be bandaged, warm 
fomentations applied several times a day, and a drop of solution 
of atrppinfi instilled night and morning. When of phlyctenular 
origin, stimulation with the yellow oxide ointjuent is indicated. 
Dionine^may be used, Cure, with slight opacity remaining, cornea 
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about in a week or ten days. But, if it l[)ecome infected, this form 
of ulcer may pass over to the deep ulcer. 

, Deep Ulcer.— This is a septic or infected ulcer, and commences 
ill a septic infiltration of the cornea. It forms a tolerably deep pit 
in the cornea towards its centre, the floor of the ulcer bein^ covered 
with purulent deposit and detritus, and the corneal tissue imme- 
diately surrounding]; it beinj^ somewhat infiltrated with pus. The 
ulcer is generally round, but it may assume any shape. Hypopyon 
is often present, and a marked tendency to iritis exists. The pain 
is usually very severe, violent frontal neuralgia being a common 
symptom. 

This ulcer has no great tendency to spread over the surface of 
the cornea, but has a very decided tendency to perforate through 
it. As it does not generally attain wide dimensions, the perforation 
it may produce is small, and gives rise to a small adherent leucoma 
rather than to a staphyloma. It seldom causes complete loss of 
the eye. 

Causes . — This form of ulcer is a freipient one in gonorrhmal 
ophthalmia and in bleiinorrlujca neonatorum ; and it may be caused 
by the lodgment of foreign bodies, and other injuries of the cornea. 

Treatment . — If the ulcer be due to a conjunctival process, the 
latter should be actively treated, and the only attention needed for 
the ulcer is to anticipate with paracentesis a spontaneous perforation. 

If the cause be other than conjunctival, a pressure bandage 
to give suj)port to the ulcer is important, and periodical warm 
fomentations arc most beneficial ; but where the cause is con- 
junctival (purulent conjunctivitis), neither a bandage nor warm 
fomentations can be used. Atropine should be instilled in all cases 
several times daily, and antiseptic applications, especially xeroform, 
are useful. 

Paracentesis of the anterior chamber through the floor of the 
ulcer is a proceeding always followed by improvement in the condition 
of the eye, and is important as a preventive of natural perforation. 
The actual cautery, too, is in its place here, except when the ulcer 
is due to purulent conjunctivitis. 

Fistuh pl the Cornea.— The deep ulcer when it perforates is 
the most common cause of fistula of the cornea. A fistula presents 
the appearance of a very small black spot near the centre of a 
leucoma, and is liable to form when the perforating ulcer is in the 
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j)U])illary area of the cornea, so that it cannot be perfectly closed 
by th(i prolapse of iris into it. In this position the ulcer closes 
by the slow growth of connective tissue from its margins, and, 
sometimes this process docs not go on to completion, and a small 
central fistula is lelt. Or, the perforation is so situated, that just 
a small tag of the pupillary margin of the iris is incarcerated in the 
cicatrix ; and the pulling of the iris on this, as the pupil dilates, 
prevents complete closure of the orifice. Or, if the perforation be 
of wide area, with extensive iris-prolapse, the pressure of aqueous 
humour may cause a small rupture in the prolapse which may 
jiot heal again. Through the fistula, however it may occur, aqueous 
humour constantly trickles away, the anterior chamber remains very 
shallow or (piite empty, the globe is soft, and gradually becomes 
softer ; or, the fistula closes for a time, the eye then becoming of 
glaucomatous hardness, and the high tension ruptures the cicatrix, 
which again closes, and is again ruptured by high tension. Finally, 
sight is lost through secondary glaucoma, detachment of the retina, 
or severe uveitis or ha^moirhagc. 

Fistula of the cornea is very difficult of cure. The treatment 
consists in the use of a myotic to keep the intra-ocular tension low. 
With the same object an iridectomy is indicated, but is difficult 
of performance owing to the shallow anterior chamber. An iri- 
dectomy may also be indicated to withdraw^ a tag of the margin 
of the pupil, which may be engaged in the fistula. The marginal of 
the fistula may be curetted, or cut away, or cauterised, but the 
close proximity of the lens must be borne in mind, lest its capsule 
be injured by these proceedings. After curetting, a conjunc- 
tival flap with pedicle may be transj)lanted over the opening 
(p. 122) ; the flap by healing to the curetted margin aids in the 
closure of the fistula. Or, into the opening, the margins of 
which hav <4 been previously curetted, a small flap of conjunctiva 
without pedicle may be pushed, which, healing in it, closes the 
opening. 

Seipiginous Ulcer (Ulcus Serpens, Ssemisch’s Ulcer). — This, 
also, is a purulent ulcer, a characteristic of which is its tendency 
to creep over the surface of the cornea, especially in some one 
direction, rather than to strike deep into its. tissue. It originates 
in a superficial infiltration or abscess, which rapidly ulcerates. 

* Its position is chiefly central, and it presents a greyish floor, which 
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is more intensely opaque at some places. One part of the margin 
takes the form of a curve, or of several closely placed curves, and 
' becomes there yellowish-white in colour and somewhat raised, 
and the floor of the iilcer seems deeper in its neighbourhood. Imme- 
diately around the ulcer the cornea is slightly opaque, but farther 
out it is normal. 

The degree of pain and irritation varies much, being almost 
absent in some cases, while in others it is intense. Iritis is apt 
to come on at an early period, and may pass into irido-cyclitis. 
Hypopyon is almost always present. On the posterior surface of the 
cornea, from the region corresponding witli the ulcer on the anterior 
surface, a line of pus is sometimes seen extending down to the 
hypopyon, and this was formerly taken as a proof that the hypopyon 
was formed by direct transmission of the pus corpuscles through 
the cornea from the ulcer. The ulcer creeps over the surface of 
the cornea in the direction of the curved and more intensely infil- 
trated portion of the raargin—the progressive margin-while the 
opposite side of the margin tends to become cleaner. At a still 
later stage the whole cornea is apt to become infiltrated, and the 
(uitire margin of the ulcer to extend, and the anterior chamber 
becomes quite full of pus. PerforatioTi now takes place, or may 
do so somewhat earlier. If the perforation be small, an adherent 
leucoma results ; but if large, a staphyloma of the coriiea gradually 
develops, or panophthalmitis may immediately follow on the 
perforation. 

— Ulcus Serpens always has its origin in a trauma, which 
has produced, it may be, only an abrasion. In perhaps 50 per 
c.ent. of the cases chronic dacryocystitis is present, and in about 25 
per cent, more there is ozoena, and a considoralde proportion of 
them occur in the warm summer months. It is a disease of the 
poorer classes, is seldom seen in children, is most couifrion between 
the ages of forty and seventy, and is more common in men than in 
women. 

In most instances the pneumococcus — which is usually present 
in the discharge in chronic dacryocystitis— is the excitant of 
the typical ulcus serpens, but occasionally cases have been 
observed in which the pneumococcus was not present, and the 
diplobacillus liquefaciens, the streptococcus, the bacillus subtilis, or 
some rarer form of micro-organism, was the excitant. 
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Profjnosis.—From the description given, it will be seen that the 
process is a severe one in very many cases, and the prognosis for 
vision, or it may even be for retention of the eyeball, very serious. 
Yet cases of a mild type do occur which soon give way to ordinary 
routine treatment, and leave only a relatively small and not very 
opaque, but. centrally situat(‘d, corneal cicatrix, allowing of some 
useful vision, which may be improved by an optical iridectomy. 
Again, the ])rognosis depends very mucli upon the stage at which 
the case comes under care. The process caii frequently be arrested 
at an (‘arlv stage, while later it will resist every treatment, and will 
lead on to panophthalmitis, or extensive leucoma. 

Trmbnrnl. —U the case be not sev(‘re, atropine, with ])rotection 
of the eye, may cure in a few days, but it is not wise even in the 
apparently mild cases to trust to these measures. Warm fomenta- 
tions should not be used, as they rather promote the activity of 
the diseased process ; and the eye should not be bandaged, lest 
infective discharge be retained in the conjunctival sac. Antiseptic 
measures should always be employed from the beginning, the 
thorough, but localis(‘d, application of pure carbolic acid being 
probably the best of these means. The floor of the ulcer may be 
washed with a solution of sublimate 1 in 5000, or with hydrogen 
peroxide, or other antiseptic solutions. (Juretting is not beneficial. 

But it is in all respects wiser to deal with these cases, even the 
apparenily mild ones, actively, as soon as the case comes under 
observation, and in anticipation of the time, whicli approaches 
rapidly, when treatment cannot be of any practical avail. If, as is 
so often the case, chronic dacryocystitis be present the lacrimal sac 
should at once be extirpated (vide chap, xviii.). At the same time 
one or other of the following local measures should be employed — 
the first is suitable to cases in which the infiltration is still confined 
to the supei'ftcial layers, where the products of disease can all be 
reached by the cautery ; while the second is indicated in cases in 
which the deep parts of the cornea have become involved. 

1. The Actual Cautery at a red heat is a valuable method of 
treatment for this ulcer in the early stages. It is the infiltrated 
and undermined margin of the ulcer which should be most thoroughly 
cauterised ; but its floor, if much infiltrated, is also to be dealt 
with. The ^plication jof iluoroscine just before the use of the 
cautery is valuable, as it enables the operator to discern clearly the 
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whole of the diseased part requiring cauterisation. Even the 
cautery is often ineffectual to arrest the progress of the ulceration. 

, At the thinnest part of the floor of an extensive serpiginous 
ulcer it is desirable to make a perforation through the cornea with 
the point of the cautery ; or, when the cauterisation is finished, 
the cornea may be paracentesed with a broad needle in a sound 
region beyond the ulcer. The object is to reduce the intra -ocular 
tension, and thus promote the nutrition of the cornea. 

Subconjunctival injections of a 1 in bCKM) solution of cyanide 
of mercury, or of a 4 per cent, saline solution assist the cure (p. 119). 

2. Saemisch’s Method consists in division (Keratotomy) of the 
ulcer with a Gricfe’s cataract knife. (Cocaine having been applied, 
t he point of the instrument is entered about 2 mm. from the margin 
of the ulcer in the healthy corneal tissue, and, having been passed 
through the anterior chamber behind the ulcer, the counter-puncture 
is mad(^ in the healthy cornea some 2 mm. from the opposite margin 
of the ulcer. The edge* of the knife being then turned forwards, 
1h(‘ section is slowly completed. The incision should divide the 
intensely infiltrated part of the margin in halves. The aipieous 
humour and hypopyon are evacuated, atropine is instilled, a bandage 
is applied, and the patient soon gets relief from pain. Every day, 
until healing of the ulcer is well established, the wound must be 
()])ened up from end to end witli the point of a fine probe or spat, ala, 
the contents of the anterior chamber being thoroughly evacuated 
on each occasion, and atropine instilled. The result is that, in 
many cases, the pi’ogress of the ulcer is arrested, and healing si‘hs 
in. The operation may be employed with advantage even in late 
stag(!s of the process. 

Rdmcr has proposed, and both he and some, others have carried 
out treatment of the serpiginous ulcer with an anti-pneumococcus 
serum. The treatment is rational, but it should b,^ employed 
early ; and alone it is hardly of sufficiently rapid action to be 
I'ldied upon iii these ([uickly destructive cases. 

* Diplobacillus Ulcer. — This ulcer, which is not very common, 
bears some clinical resemblance to the ulcus serpens, and may be 
mistaken for it ; but it is associated with very little pain or irritation , 
IS less destructive, slower in its progress, and more amenable to 
treatment. Catarrhal conjunctivitis (p. 52) is often present, 
while dacryocystitis is absent. The history of a trauma is commonly 
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to be obtained. The definite diagnosis can only be made by a 
bacteriological examination of the accretion taken from the floor of 
the ulcer, in which the diplobacillus (Morax-Axcnfeld) (p. 47) or thep 
diplobacillus liqucfacicns'lPctit) should be found. In the initial 
stage, a central, or almost central, grey infiltration, often of very 
small size, appears near the surface of the cornea, surrounded by 
a delicate halo of less intense infiltration, and there is marked 
pericorneal injection. After a few days the ulcer becomes developed. 
It is 2 to 4 mm. wide, shallow, and covered with a greyish mem- 
branous exudation, which can be lifted off. Occasionally the floor 
is greyish -yellow, ajul deep. The margin is often slightly raised, 
and sometimes undermined. The superficial layers of the cornea 
around the nicer are somewhat opaque, with stippling of the epi- 
thelium overlying them ; and, deeper in the cornea, radiating grey 
strife reach into the healthy cornea, often nearly to its margin. 
Hypopyon is usually present. The severity of the corneal process 
in the later stages often alters the character of the conjunctivitis, 
when any is present, so that it can no longer be recognised as 
catarrhal. Occasionally small outlying infiltrations form in the 
coriK^a. The ulcer increases in size by extension of its margin in 
all directions, although in some cases this process, as in ulcus serpens, 
is mainly in some one direction. Only in the severest cases do 
infiltrations form in the deep layers of the cornea. A neglected 
case may lead to destruction of the eye through panophthalmitis, 
but careful treatment will save most of these eyes. 

Treatment . — Sulphate of zinc is practically a specific for the cure 
of these ulcers. To effect a satisfactory result in a severe case it 
is necessary that the applications should be made with freciuency, 
regularity, and thoroughness. A solution of sulphate of zinc of 
1 per cent, should be dropped into the eye once every hour, or 
even more^requently ; and in the intervals an ointment consisting 
of ichthyol 1-5 per cent., and zinc sulphate J per cent., is inserted 
into the conjunctival sac. The ulcer may be touched with a cotton 
wool pencil soaked in the solution, and compresses saturated with 
the solution may be laid on the eye at intervals for twenty minutes. 
The treatment is often required to be continued for two or three 
weeks, or more. In rare cases the galvano-cautcry, or Ssemisch’s 
operation may be needed. Curetting is not advisable. The zinc 
treatment is in no way injurious to the eye, although temporarily 
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deposits of tlic salt on the ulcer do sometimes occur. The opacities 
left by a diplobacillus ulcer of the cornea are, in time, capable of 
0 much clearinj^. 

* Rodent Ulcer (Mooren’s Ulcer). — This is a rare and extremely 
dangerous form of ulcer of the cornea, and must not be confounded 
with the serpiginous ulcer. It is not a purulent \deer. 

The disease commences as a small — sometimes even pinhead- 
sized— grey infiltration near the corneal margin, not dilTering in 
appearance from many a harmless catarrhal infiltration. This 
lapidly ulcerates. Other similar infiltrations appear in the Jicigh- 
l)ourhood and at other parts of the margin, and ulcerate, and the 
ulcers coalesce into one, of which the advancing margin nearest 
the centre of the cornea is undermined. The undei niined margin, 
under which a fine probe can be inserted, consists of partially 
necrosed corneal tissue, and presents the ai)pearanco of a iiairow 
whitish line overhanging the line of active disease. The cornea 
beyond the margin of the ulce.r is normal. The eyel)all is injected. 
The ulcer docs Jiot go deeper than about one-fourth of the thickness 
of the cornea, and perforation seldom occurs. Occasionally a 
veiy small hypopyon is present, and occasionally too there is iritis. 
There is very great pain and photopliobia in some cases, and in 
otluirs hardly any. 

Before long the ulcer in its oldest portion begins to be vascularised 
and to heal, and finally leaves an intense cicatrix behind. Gradually 
the ulceration (U’eeps round the cornea, and at the same time advances . 
towards its centre, by small infiltrations appearing just inside the 
opacpie margin, which coalesce and soon break dowji, while healing 
IS taking place in the oldest portions of the ulcer. This process 
goes on until, finally, the whole surface of the cornea has been 
eaten away, and cicatricial tissue substituted for it, its centre being 
the last place affected, and then vision will have becoifle reduced 
to finger-counting or to perception of light. 

The progress of the disease is very slow, many weeks or even 
some months often elapsing before tlie surface of the whole cornea 
has been destroyed, and the ulceration may become stationary for 
a time, only to start afresh without any apparent reason. Some 
clearing up of the corneal opacity may subsequently take place, 
but cannot be reckoned upon Yet in a few cases, by gradual 
clearing of the cornea, fairly good vision has been regained in the 
9 
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course of a year or two. The disease attacks both eyes in about 
oiie-fourth of the cases, although there may be an interval between 
the onset in each, of weeks, or months, or more. It attacks decrepit » 
people of over middle life, but occurs also in young persons and in 
those of apparently robust health. Its etiology is obscure. No 
specific micro-organism has as yet been discovered as the immediate 
cause. 

The onset at the edge of the cornea in the form of small grey 
infiltrations, the grey and shallow floor of the ulcer, its pale grey or 
almost white jnargin, the undermining of this margin (which may 
readily be ascertained by ])assing the point of a probe under it), 
and the steady advance of the ulceration towards the centre and 
around the edge of the cornea, are the characteristics of this disease. 

Tfcalmmt . — Kodent ulcer is usually a most intractable disease, 
no reliable method of treatment, to which the majority of cases 
will respond, having been as yet put forward. 

The general nutritioii of the individual is to be unproved, but 
reliance is mainly to be placed on local treatment, which should 
especially be directed to the undermined margin, or rather to the 
surface immediately underlying this, after the overhanging lip has 
been cut away with tine slnirp scissors. 

The galvaiio-cautcry is much in use hero, and it is important 
that the burning should be rather deep. Ture liquid carbolic 
acid applied with a fine bit of wood, the excess being taken up with 
a bit of blotting paper, is also useful. In a case under the 
care of one of us absolute alcohol applied to the ulcer (p. 13f)) 
produced a remarkable and rapid cure, so that a small central area 
of sound cornea was preserved ; and a second case has been similarly 
cured. Curetting, tincture of iodine applied with a camcl’s-hair 
pencil, sublimate, lotion, with a bandage and the usual warm 
fomentati(>i'is, may help in the treatment. The covering of the 
diseased part — after it has been well cauterised — or of the entire 
cornea, with a conjunctival flap, is worth the trial. 

^Marginal Ring Ulcer is a rare form, which commences as a 
clean-cut, or but slightly infiltrated, yet rather deep, ulcer at the 
corneal margin. Its tendency is to extend along the margin of 
the cornea ; and in some instances healing takes place in the older 
parts of the ulcer, while it is still progressive at the newer parts. 
It may extend all round the cornea, and finally give rise to complete 
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sloughing of the la .tei* by cutting off its nutrition. Tliis ulcer 
may result in children from a marginal phlyctenular infiltration 
(p. 104), but is more common in adults, or in aged people, whose 
nutrition has fallen very low. 

Treatment .— actual cautery. Paracentesis through the 
ulcer, eserine having been first instilled. Insufflation of xeroform. 
Warm fomentations. A dressing and bandage. Quinine, iron, 
and strychnine internally, with nutritious diet. 

Absorption Ulcer (Facetted Ulcer, Snperlicial Transparent 
Ulcer) is the term ap])lied to a certain definite superficial 
ulceration which is accompanied by but little opacity and by no 
vascularisation, and which is usually seated at or near the centre 
of the cornea, where it presents the appearance of a shallow pit 
1 mm. or 2 mm. broad, with rounded margin, its floor being covered 
with epithelium. If the eye be exposed to cold, wind, or other 
irritation, some circumcorneal injection makes its appearance, and 
there is lacrimation ; but these symptoms soon pass ofT again. 
The healing process may take months to be com])leted, and slight 
opacity remains. Often the defect is never ([uite filled up, but a 
small facet is left, which is liable to interfere with vision. 

The absorption ulcer docs not tend to perforate, nor to spread 
over the surface of the cornea. 

It occurs chiefly in childhood, and probably indiciatea., mal- 
nutrition of the general system ; some observers, indeed, think 
there is a close relationship between it and phlyctenular ophthalmia. 
It is also seen in granular ophthalmia, with and without pamiiis. 

Treatment consists in atropine, dioninc, and protection, witli a 
bandage in the early stages ; and the yellow oxide ointment in the 
later stages. General treatment with suitable tonics is indicated. 

Neuro-Paralytic Keratitis.— In paralysis of the Ophthalmic 
Division of the Fifth Nerve purulent itiflltration and ukeration of 
the cornea with hypopyon are occasionally observed, or the process 
may be very superficial and aseptic. It was formerly believed that 
the fifth nerve had an influence over the nutrition of the cornea, 
and hence that neuro-paralytic keratitis is a trophic process ; but 
an analysis of the recorded cases shows that the keratitis occurs only 
in irritative lesions of the fifth nerve, and that the development 
of the affection is assisted by the diminished reflex lid-action and 
secretion of tears, and consequent drying and disorganisation of 
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tlic conical epithelium, which renders it possible even for septic 
infection of the cornea to take place. This disease, therefore, 
cannot be regarded as of neuropathic origin in the strict sense of 
the term. 

That keratitis is not very common with paralysis of the fifth 
nerve is doubtless due to the moisture of the surface of the cornea 
being sufficiently maintained through the consensual action of the 
eyelids of the affected eye with those of the opposite eye ; and, 
also, tliat reflex lacrimation of the affected eye, although in 
diminislied degree, results from stimulation of the opposite cornea. 
Yet under certain conditions — (\g. if the nictitation be incomplete 
(partial paralysis of the facial nerve), or if there be some proptosis 
— the cornea may become dry, and kwatitis may appear. In all 
the cases published of paralysis of each fifth nerve, keratitis appeared, 
for here the protection of the reflexes originating on the other side 
was not present. The absence of any ill-result to the cornea from 
the operation of extirpation of tlic gasserian ganglion on one side 
only for severe neuralgia is explained by what has just been stated. 

The commonest causes of neuro-paralytic keratitis are intra- 
cranial tumours and fractures of the skull. 

Treatment consists, in the milder cases, in protection of the 
cornea by keeping the eyelids closed with a bandage, or by fastening 
them tog(‘,th(‘T with a dermic suture. The severer cases of purulent 
infiltration or ulceration must, in addition, be dealt with on the 
lines laid down in previous pages for the treatment of those con- 
ditions. 

* Keratomalacia (Infantile Ulceration of the Cornea withXerosis 
of the Conjunctiva) is a V(uy rare affection. It attacks some ])()orly 
nourisluMl children early in the first year of life, making its appearance 
at or Jiear the centre of the cornea. Iritis always supervenes in 
severe casf^. That portion of the bulbar conjunctiva which is 
exposed in the palpebral aperture at cither side of the cornea under- 
goes slight epithelial xerosis, similar to that in functional night 
blindness, due to retinal exhaustion. Sometimes the xerosis of 
the conjunctiva is absent. Ulceration of the cornea soon comes 
on, through necrosis of the layers lying over an interstitial 
infiltration ; and this ulceration spreads until it involves the whole 
of the cornea, except a very narrow margin. Finally, perforation, 
with prolapse of the iris, and panophthalmitis may supervene. 
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Both eyes become affected as a rule, although the disease usually 
attacks one eye some time before its fellow. Tlie ])atients almost 
always die of diarrhoea, pneumonia, etc. 

Cause . — Streptococci have been found in tin*, coiueal ulcer and 
in the conjunctiva, while a general streptococcus invasion of the 
vascular system of the whole body is also present. To tlie latter 
circumstance are referred the conditions which lead to a fatal ter- 
mination. Many of the infants attacked are syphilitic, but wln^ther, 
as is held i)y some, the corneal process is a specific one, and not 
merely part of the general cachexia, is an open (jiiestion. 

Tmtf/maU is of little avail ; but warm fomentations a,nd tlie 
use of non-irritating antiseptic lotions, etc., are indicated, along 
with an antiseptic dressing. Such means as may possibly ])romote 
improvement of the gimeral system are obviously called for. In 
cases of congenital syphilis, calomel internally is stated to have 
])een of great servic-(‘, not only to the general state, but also to the 
coriM'al disease. 

Herpes Cornese Febrilis.- Not only in Ikm’jics zoster ophthalmi- 
cus (chap, xvii.), but also in herpes febrilis (or catarriialis) is a 
vesicular eruption liable to occur on the cornea. It is met with 
in any of the inflammatory affections of the nvspiratory tract, from 
a common cold, to severe pneumonia. It also occurs with whoop- 
ing cough, and with intermittent and typlioid fever. It can also 
occur as a primary affection. It may be more common than 
ophthalmic practice would lead us to think, for it is the resulting 
ulceration which usually comes under our notice. The patient 
complains of the sensation of a foreign body in the (‘ye, vcith lacrima- 
tion and photophobia, and these symptoms disappear when the 
vesicles rupture. 

On the surface of the cornea of one eye is formed a group of 
clear vesicles, each from O' 5 to 1*0 mm. in diameter, 'ilicy usually 
form in a line, which runs obliipely across the cornea, or sometimes 
in a vertical diiwhion. Now and then they are arranged in trefoil 
shape or in a circle. The covering of tlie vc'sicles is short-lived, 
and, as already remarked, the resulting ulcer is that which the 
surgeoji usually first sees. Even it, howcviu', is thoroughly char- 
acteristic. On the surface of the clear cornea is an irregular loss 
of epithelium, along the margins of which may still sometimes 
be seen the shreds of the late covering of the vesicle. The margin 
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of the region which is hared of its epithelium is dentated, and can 
only he mistaken for a traumatic loss of epithelium. But the latter 
would not present the peculiar ‘ string-of-beads ’ appearance. *' 
The floor of the loss of substance is formed by the superficial layers 
of the cornea, and anresthesia of the cornea is confined to this place, 
and does not, as in herpes zoster, extend to the rest of the cornea. 
The tension of the eye is generally reduced. Under favourable 
circumstances this loss of epithelium may be rapidly repaired ; 
although even then more slowly than one of equal dimensions, but 
of traumatic origin. Usually the healing process is slow. Some- 
times more or less intense o])acities form in the area and at the 
margin of the ulenr, with hypopyon, iritis, etc., and the loss of 
substance becomes deep, with a dentated margin. This unfavourable 
course is the result of secondary infection of the ulcer. 

Tmihnvnt at an early stage, before the vesicles have burst or 
the loss of substanc(‘ has become infiltrated, consists in protection 
of the eye, and, when infiltration has set in, in disinfection, with 
])rotection. In obstinate cases 4 per cent, saline subconjunctival 
injections are often of use. If the vesicles give great pain they may 
be ruptured by dusting a little calomel into the eye, or by brushing 
it with a camers-hair pencil wet with solution of boric acid, after 
which a well-fitting antiseptic dressing is applied. Cocaine should 
be used as sparingly as possible, owing to its ill-effect on the epithe- 
lium when used in excess. Atropine and warm fomentations are 
indicated, and a weak yellow^ oxide ointment is of use in some cases. 
Where the nostrils are affected, weak sublimate or other antiseptic 
washes should be applied to the Schneiderian mucous membrane. 

* Filamentary Keratitis. — lliis is very rare. Its name is duo 
to the fine threads, like twisted spun-glass, several of which hang 
from the surface of the cornea, and give the condition its character- 
istic appearance. These threads never reach a length of more 
than 3 or 4 mm., and are composed of twisted proliferating epithelial 
cells, each thread ending in a bulbous enlargement caused by 
degeneration of the epithelium. The condition may result from 
a superficial trauma of the cornea, or from a bullous or herpetic 
keratitis, also after several applications of absolute alcohol, when 
used for dendritic keratitis. 

Treatment , — The instillation of a 3 per cent, solution of chloride 
of ammonium into the eye every two hours, by which the exfoliation 
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of the epithelial growth is promoted and hastened, produces a rapid 
cure. Protection of the eye with a dressing and bandage is important. 

* Bullous Keratitis. — Bull® very rarely form on the cornea. 
They are seldom the primary condition, but usually depend on a 
diseased process in the true cornea. This process may itself be a 
primary disease ; but more commonly it, too, is secondary to deep 
changes in the eye, such as absolute glaucoma, iridocyclitis, etc. 
Very rarely bull® arc seen on the cornea of an otherwise sound 
eye, in a person whose liealth is in a debilitated state. Bull® on 
the cornea are sometimes caused l)y blows on the eye, or by direct 
traumata of the cornea. The formation of a bulla is attended by 
much pain and photophobia, which disappear as soon as the bulla 
I'liptures. One, or more than one, bulla may form at a time. After 
a day or two the bulla ruptures, and its walls liang in shreds from 
the surface of the cornea, ainl may produce the appearance of fila- 
mentary keratitis, and tin*, seat of the bulla presents shallow do- 
})ressions. These loss(‘,s of substance heal without leaving any 
permanent opacity. After an interval of days or weeks another 
crop of bull® appears, and runs the sanm course. 

Treatment.— Thi't bulhr should be opened, and their vuills snipped 
away with a scissors, and a bandage applied. The recurrent attacks 
may cease after a length of time ; but, if it be a secondary affection, 
treatment can iiifluetice it oidy by relieving the proc.ess in the 
cornea which gives rise to it. If it be a primary process, warm 
fomentations, atro})ine, and a bandage, with remedies directed to 
the correction of any fault in the general state of the health which 
may exist, are suitable. 

* Dendriioim (hev^pov, a tree) Keratitis. — This is a rather rare 
aHection. It is a very superficial and chronic ulceration, with but 
little infiltratioTi of its margins or floor, and presents the appearance 
of a fine groove, or grooves, on the cornea. It spreads chiefly over 
the central region of the cornea by throwing out branches on either 
side, while on the end of each branch there is usually a minute grey 
infiltration, and its true nature may easily be overlooked unless the 
cornea be examined by the combined focal method. Pain and 
irritation are sometimes severe, and again but slight or absent. 
Home slight permanent opacity may remain when cure has been 
effected. 

Fig. 51 represents three of the most common forms of the 



DISEASES OF THE EYE. 


[chav. V. 


VM\ 

cliHoasc. At a, in the drawiuf,^ on the left, there is a nebula where 
hoaliiijf has set in, while in anotlier part of the same cornea the 
process is in an active stai^c. In the central drawing, near the 
upper corneal margin, there is a fine herpetic-like eruption, and 
a long groove passing down from it. And, in the drawing on the 
right, the tendency to branch is well shown. 

In cases which have been long neglected, and in which the 
dis{iase has run riot over the cornea, no healing process having set 
in, the surface bo(*omes dull grey and irregular, as though ploughed 
up, the primary characteristic a])pearances being lost by reason of 
the amount of disease ])roscnt. The ulceration rarely beconnjs 
septic. 

The Cause has not been definitely ascertained, but the peculiar 
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habit of the affection renders it almost cci'tain that it is produced 
by a mould. The o])inion is strongly held by some, that these 
ulcers result from a hor])ctic eruption on the cornea. 

Treafmiml.-- {■[uviiin^ with a sliarp spoon, with the subse((uent 
application of 1 in 1000 solution of corrosive sublimate to the 
cornea, is recommended by some, also the application of pure car- 
bolic acid to the ulcer with a fine carners-hair pencil, care being 
taken to confine it to the ulcer. The actual cautery is sometimes 
useful. Hut these remedies often fail to produce a cure. 

It was in the fourth edition (1892) of this handbook that atten- 
tion was first directed to the value of the local application of absolute 
alcohol in this obstinate disease, and since then it has proved in 
our hands an almost certain, as well as a rapid, cure in nearly every 
case. A bit of matchwood is sharpened to a fairly fine point, and 



CHAV. V. I 


THE COBNEA, 


137 


a, round the latter a Lttle cotton wool is rolled not very thickly. 
This is moistened with absolute alcohol, and the ulcer is then rubbed 
.with the point with such pressure as to take away the epithelium, 
and, so far as possible, the rest of the corneal surface is avoided. 
Immediately afterwards the conjunctival sac is freely washed out 
with sterilised salt solution, to remove all surplus alcohol which 
would increase* the subseepient pain. The a])plication is painful 
even with cocaine. As a rule there is pain for some hours afterwards, 
and for this hot fomentations afford the best I’elief ; cocaine is of 
little use. Usually one applic-ation is sufiicient to produce cure, 
but some cases require it to be repeated after four or five days. 
It is not desirable to repeat the application more than once, or at 
most twice, as the corneal epithelium is th(*ii liable to become 
(]eran):*ed, and lilamentary and bullous keratitis may be pro- 
duced . 

The application of a fine jmint of sulphate of co])})er to the 
ulceration also ])rodnces some good cures. It is less painful than 
Ihe alcohol, because its action is easily confined to the uhicrated 
])art, but it is not so certain ii^ its action. 

""Keratitis Aspergillina. — This rare disease was d(iscribed ])y 
Li'ber. The appearance presented is that of an ulcer from 3 to 
5 mm. in diameter, occupying a rather central position in the cornea. 
The surface of the ulcer is of a pale greyish yellow, and is very 
irregular. A striking and characteristic. ap])earanco is the dryness 
of this surface, the copious discharge of tears flowing over it without 
seeming to wet it. The rest of the cornea is slightly opaque and 
(lull, and there is a small liypopyon present. The conjunctiva is 
injected and swollen, and is covered with some mucous secretion. 
The. eyelids are rather swollen. There is photophobia and often 
severe pain. Masses removed from the surface of the ulcer and 
(‘xamined with the microscope arc found to be full of the. fispcrgillus 
fiimigatus. It may usually be ascertained that an injury has 
jneceded the appearancii of the ulcer. 

Trcairncnl . — The memb]-anous mass which fojrns the floor of 
ihe ulcer should be peeled off, and the underlying surface cauterised 
ivnd dressed with xeroform, after which a good and rapid cure 
takes place. Hot fomentations should not be used, as they promote 
the growth of the fungus. 

Tubercular Ulceration of the Cornea. See p. 146. 
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( h ) Non-Ulckuativk Inflammations of the Cornea. 

Abscess. — TJiis .alloction is on the borderland between the 
ulcerative and noll-ulcel■ati^'c inflammations of the cornea ; for in 
one case it results in an ulcer— usually the ulcus serpens— while 
again it runs its eoui*se without ulceration. The abscesses which 
are seated in the more superficial layers are those which go on to 
ulcc.ratioti ; those i?i the deeper layers are less likely to do so. 

Abscess differs I torn infiltration in that the pus which forms it 
destroys the. true corneal tissue -the fibrilhe and fixed corpuscles— 
and does not merely lie between them. 

iS/f/w.'i nud The a})pearancc presented is that of a 

yellowish eircumseribod opacity, more intense at its margin than 
at its centie, se.ited at or near the middle of the coiaiea, 
and surrounded by n, light grey zone. It is usually round in shape, 
l)ut w'hen situated near the edge of the cornea it is apt to be 
creseenlie. The surface of the cornea just over tluj abscess is at 
first a little elevated over the general surface, })ut later on becomes 
HattoiuTl, owing to a falling-in of the normal layers anterior to 
the abscess ; and the epithelium of the flattened part has a dull, 
bre.ithcd-on look. The rest of the cornea may also lose its brilliancy, 
although in a much hiss degree. Hypopyon and iritis aie constant 
attendants u])on (M)rne.ul abscess. There is much injection of the 
conjunctival and ciliaiy l)lood-vcssels. Severe pain in and about 
the eye, and ble])harospasm, are common ; yet occasionally a 
corneal abscess is attended by but little pain or other irritation. 

Pr()(/r<\sy ,. — The abscess spreads through tlie cornea, usually in 
some one direction, and this direction is indicated by the yellowish 
opacity being more intense at the advancing side of the abscess. 
Befo]‘e lon^, if the abscess be superficial, the layers of cornea covering 
it come away, and the condition is changed into that of the ulcus 
serpens already described (p. 124). The deeper abscesses spread 
through the cornea more or less widely, and ultimately become 
absorbed, without having caused ulceration. But even these 
abscesses leave considerable opacity behind. The process w^hich 
cuds in ulceration is the more common of the two. 

Etiohyy . — Abscess is the result of infection of the cornea with 
pyogenic organisms, which reach it either from without, through 
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some traumatic loss of substance of the corneal epithelium, or 
from within, by the agency of the blood. The micro-organisms, 

* which are introduced through a superficial loss of substance, may 
either have been on the foreign body which produced the injury, 
or they may have been present in the conjunctival sac, or in the 
lacrimal sac. Infection through the blood is occasionally seen in 
some acute exanthematous diseases, such as scarlatina, measles, 
and smallpox ; more especially in the latter in its convalescent 
stage. 

Treatment — AiroinuQ^ warm fomentations, and a dressing. 
But if these mild measures do not in a day or so^arrest the progress 
of the abscess, resort must be had cither to the actual cautery or 
to vSicmisch’s operation (p. 127). 

*Rmg Abscess. — Theterm abscess is hardly correct here, as the 
so-called ring abscess is in fact a purulent infiltration of the tissue 
of the margin of the whole cornea, or it may lie 1 mm. or 1*5 mm., 
inside the actual margin, and it quickly becomes an ulcer, so that 
the first stag(i is not often seen. The conjunctiva is chemotic, and 
from it there is a greenish yellow discharge. It is not a common 
affection, and is almost always caused by perforating wounds, 
including operation wounds, at any part of the cornea, and some- 
times follows on perforating wounds of the sclerotic. It may also 
occur after spontaneous perforation of a corneal ulcer, the infection 
of an old incarcerated iris prolapse, or in metastatic ophthalmitis. 
Its progress is extremely rapid, leading to complete necrosis of 
the cornea and to panophthalmitis within a few days after the 
l)erforating injury is sustained, and often rendering excision or 
evisceration necessary almost as soon as the case comes under 
observation. In rare instances the process is less violent, and it 
may then be possible, by means of the cautery and careful dressing, 
to save some sight, or at least the shape of the eyeball. The micro- 
organism concerned is the bacillus pyocyaneus, which produces 
virulent toxiue in large (juantity. 

Treatment. —Sfjemisch’s operation. Atropine, and careful 
cleansing of the floor of the ulcer and conjunctival sac with 
l>erchloride of mercury solution 1 in 2500. 

Syphilitic Diseases of the Coinea. Diffuse Interstitial or 
Parenchymatous Keratitis . — This is by far the most common, and 
best known, of the syphilitic affections of the cornea. A very 
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similar disease*, is caused })y tubercle (j). 140). The syphilitic form 
is most freeiiieiitly met with between the ages of five and fifteen. 
It usually commences at some one pait of the margin as a light * 
greyish opacity, accomjianied by slight injection of the ciliary 
vessels. The rest of the conical margin soon becomes similarly 
affected; and tlieii the ojiaeily gradually extends concentrically 
into the cornea, or does so by sending in processes whicli afterwards 
become confluent. In lliis way the whole cornea becomes affected 
by degrees ; and its ejiitheliiim acupiires a breathed-on or ground- 
glass appearance. Occasionally the ojiacity commences at the 
('cntre, and not at t.he margin ol the Cfiiaiea., olten in the foim of 
small grey spots, a*nd extends towards the margin, which it may 
not reach before clearing commences. 

The ojiacity lies in tlie deep layers of the true cornea, and is 
slightly more intense here and there. It is sometimes only a very 
light cloud, or the cornea may be so opa([ue as to render the iris 
unite invisible. Along with the opacity, vessels form in the cornea 
in its posterior layers, but the degree of vascularisation varies mucli 
in different casi's. In some the presenee of vessels can only be 
ascertained by careful examination with a high convex glass (-1- Ib'O) 
behind the ophthalmoscope, or with tin*, corneal microscope ; while 
in others tin*, now vessels are present in great numbers, and can 
be readily seen with the naked eye. In other cases close leashes 
of vessels near the ant(*-rior surface of the cornea follow the opacity, 
giving rise to the appearance known as the ' salmon patch.’ The 
infinite variety in the degree of opacity and in the amount ajid 
arraiigeiru'nt of the vascularisation, results in great variation in 
the appearances in different cases. 

When the, Avliole cornea has become opacjue, it begins to clear 
at the margin, and the central portion becomes even more opa(]ue 
than the margin had ever been — a fact which shows that the very 
cells which entered the cornea at its margin have advanced to its 
centre. The clear margin gradually increases in width, until oidy 
a rathei’ intense central opacity is left. This central opacity slowly 
breaks up, and becomes absorbed, but not Jilways completely ; 
and then (‘onsiderable and permanent impairment of vision may 
remain. Even in the more peripheral portions of the cornea, in 
some cases, a faint maculated cloudiness may be found on careful 
examination, years after the active process has ceased. 
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In severe cases, iiitis and chorioiditis arc nearly always present, 
although the latter is not observable until the cornea has become 
clear enough to admit of an ophthalmoscopic examination. The 
disease, ihdeed, must be regarded, strictly speaking, as one of the 
uveal tract, to which the posterior layers of the corjiea, which are 
mainly diseased, belojig. 

The two forms above descrilied, one commencing at the margin, 
the other at the centre of the cornea, and more or less vascularised, 
but for the most part ultimately occupying the entire cornea, arc 
those wc arc wont to find in children and young adults. But in 
older persons, up to thirty or thirty -five, milder forms of interstitial 
keratitis are met with. These rarely occupy more than a small 
region of the cornea, generally towards its centre, cither as a patch 
or as a ring of opacity, and with little or no vascularisation. 

The affection is often accom])anied by a good deal of pain and 
blepharospasm, especially in the severe vascular forms, and there, 
too, the tension of the eye is apt to be temporarily reduced. 

The acute stage of the dis(^ase lasts from six to eight weeks, or 
longer. But the entire process may not be completed for many 
months, and in one case at the Victoria Ros])ital the opacity did 
Jiot begin to clear away for eleven months after the cornea was first 
attacked, the whole process extending over a period of two years. 

In children both eyes invariably become affected, although not 
always at the same time, the onset in the second eye beginning 
often when the inflammation in the first eye has made some progress, 
or, perhaps, wdicn the first eye has undergone cure. It is important, 
in the very commencement of treatment, to a(M|uaint the patient 
or his parents with tlie likelihood of this course of events. 

In adults usually one eye alone is attacked, iritis is rare, the 
duration of the process is comparatively short, and complete 
clearing up is relatively frequent. ^ 

Causes . — The affection is more common in girls than in boys, 
and most frequently appears during second dentition, when the 
upper incisor’s arc being cut, or at puberty. 

It depends upon some serious derangement of the general 
nutrition ; and this, in about 70 per cent, of the cases, is inherited 
syphilis — a fact which was first pointed out by Sir Jonathan 
Hutchinijion. The children arc often thin, aiuemic, and of stunted 
growth, with flat nose, cicatrices at the angles of the mouth, and 
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arc frequently more or lews deaf ; and the peculiarities of the incisor 
teeth, so well known from Hutchinson’s description, are present in 
about one-half of the eases. That the spirochaete pallida is present ^ 
in the cornea has been demonstrated microscopically. 

Occurring in adults, the affection is rarely due to inherited 
syphilis, although ac(|uircd lues may sometimes be taken as its 
cause ; while, again, it will often be impossible to assign any origin 
for it other than the universal one of exposure to cold, etc. Some 
cases are due to tubercular disease (p. 146). While in some 
syphilis and tubercle are combined and the cases react both to 
Wassermann’s and to the tuberculin tests. 

Prognosis . — In cbildren — in view of the possibility of an incom- 
plete clearing of the cornea, as well as of the serious uveal com- 
plications liable to supervene, and which may completely annihilate 
vision — the prognosis must be guarded, although by no means 
hopeless, in those cases where the opacity is very intense, or where 
there is much vascularity. Yet, in the milder cases, a favourable 
prognosis may be given. The affection does very rarely recur. 

In adults, as stat(;d, the prognosis is much more favourable. 

Treatment— In the early stages no irritants should be applied 
locally. Atropine is important for the prevention of iritis or of 
})osterior synechia) ; and the use of radiant heat, in the form of 
hot poultices or fomentations, or the Japanese warmer, promotes 
the nutrition of the cornea and hastens the cure by absorption of 
the celbilar elements which form the opacity. Dionine is often very 
useful. A dressing and bandage should be worn. Subconjunctival 
injectioTis of the oxycyanide of mercury 1 in 5000, are often useful. 
Whenthe acute stage is ended, dionine and the yellow oxide ointment 
may be employed with benefit for stimulating the absorbents to 
carry off what remains of the opacity. Massage may be used with 
advantage jn both stages to disperse the infiltration. In severe 
cases a course of mercurial inunctions, continued for several weeks, 
is very advisable ; care being taken not to allow stomatitis to 
exceed moderate bounds, Salvarsan does not seem to act more 
rapidly iuthe cure of interstitial keratitis due to congenital syphilis 
than does an active mercurial treatment, but a few very good 
results have been obtained by it. In mild cases a tonic plan of 
treatment, with iodide of iron and cod-liver oil, is the most suitable. 

Counter-irritation, in the form of blisters to the temple or a 
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scton ill the scalp, is extensively employed by some surgeons. 
We do not use this trcatiuent, as we doubt its value, and arc loth 
to add to the worries inseparable from so wearisome a disease. 

The following much rarer forms of syphilitic disease of the 
cornea are described : — 

* Sj)ecifi.c Pmctilorm Interstitial Keratitis —Circmmorihed, 
pinhead-sized, greyish infiltrations form at various levels in the 
otherwise clear stroma of the true cornea. They do not grow 
larger, nor suppuiate. They form rapidly, and disapjiear rapidly 
when cure commences, leaving little or no opacity behind. The 
affection is not associated with iritis, but there is usually some 
ciliary injection. In somewhat similar cases the punctiform opacities 
are not so defined, but are surrounded by a halo of lighter opacity, 
and iritis is present. This affection is a manifestation of tertiary 
syphilis, and the punctiform opacities have been regarded as the 
products of a gummatous inflammation. The treatnumt would be 
iodide of potash interjially, and locally atropine, warm fomentations, 
and a bandage. 

* Gumma of the Cornea. — Some cases of true gumma of the 
cortica have been recorded. The growth app(*ars as a pale grey 
or whitish elevation, more or less vascularised, on t he (cornea. The 
diagnosis depends very much on the patient l)eing tiu' subject of 
tertiary syphilis. The treatment- is iodide of potash. 

* KeraUmalaeia is also reckoned by some to bi^ a syphilitic 
affection (p. 132). 

* Keratitis Profunda. — This presents tlu^ ap])earance of a greyish 
opacity in the deep layers of the cornea at or m^ar its ctmtre, whicii 
gradually increases in intensity and extent, but never reaches the 
margin of the cornea. The epithelium of the cornea over the 
infiltration is dull and stippled. There is but little vasciilarisatiou, 
and no great tendency to inflammation of the uveal t^act. After 
some weeks the infiltration gradually breaks up and becomes 
absorbed, leaving in severe cases a good d(‘al of opacity, and in less 
severe cases a fairly clear cornea. The affection is seen only in 
adults, and its etiology is unknown, hut rheumatism, malaria, 
and traumatism have been held accountabh? for it. It seems 
probable that it is the result of a localised derangement of the 
posterior epithelium of the cornea ; but if that be so, the ultimate 
cause of that derangement has not yet been suggested. 
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Treatment.— Atroinnc, warm fomentations, dionine, sub-con- 
junctival saline injections, and bandage, with care of the general 
health. 

* Guttate or Nodular Keratitis, and Grating-like or Reticular 
Keratitis.— These were orij’inally described as separate diseases 
by separate observers, but it is now recognised that they are 
essentially one aiid the same disease, and that merely an unimportant 
diflerene-e in th(‘ form of the appearances exists. This nodular 
or reticular keratitis— a, satislactory title is wanting— is a rare 
disease. Its ])resence is apt to be overlooked in the early stages ; 
for by focal illumination the cornea may seem perfectly normal, 
and the rest of the eye, except perhaps for some slight distension 
of the anterior ciliary and larger conjunctival vessels, is healthy, 
and the eye is tree from irritation. The patient merely complains 




Mr. W. J. flancociv’s case. Tra. 0. S. xxv. 


of slight burning sensations, especially during use for near work, 
of some photophobia, and of somewhat diminished acuteness of 
vision. Transmitted light from the mirror displays in the illu- 
minated ])upillary area of tlic cornea a number of small opacjuc 
patches of all shapes, occupying the most central position, while 
between them, and sometimes reaching out more towards the 
periphery 9! the cornea, but often leaving a clear zone inside its 
margin, innumerable very fine dots arc present— nodular keratitis. 
In some cases the opaque patches are absent, while a number of 
fine forked lines are seen in the early stage outside the central 
region, wliich at first is occupied by fine dots alone. At a later 
period, the arrangement of the radiating forked lines assumes a 
somewhat reticulated appearance, like that of a grating, and they 
extend to the centre of the cornea— reticular or grating-like keratitis. 
The corneal microscope shows that these dots, patches, and lines 
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are greyish, and situated close under the epithelium. The surface 
of the latter is, in the early period, in no way altered. 

Gradually the diseased appearances increase in amount, the 
anterior ciliary vessels become more distended, vision sinks lower, 
and the patient may sometimes complain of slight pain, with lacri- 
mation, and swelling of the eyelids ; but more commonly there 
is no irritation. The lines, dots, and patches now begin to show 
slight elevations on the cornea, although covered by epithelium. 
At a still later period the opacity in the centre of the cornea becomes 
more intense, a marginal zone of the cornea remaining fairly clear. 
At this stage the diagnosis may again become doubtful, owing to 
tlie amount of the disease which obscures the characteristic appear- 
ance. 

Both eyes arc always attected, either simultaneously, or with 
a short interval. The disease is exceedingly intractable and chronic, 
lasting many years, and finally causing much loss of sight. Most 
of the cases observed have been in young adult males, and it often 
attacks more than one member of a family, in one or in succeeding 
generations — it is, in fact, one of the family diseases. No relation 
to syphilis or other constitutional disease has been made out. 

Trea^mc2^^.— Treatment, so far, has proved of little, if any, 
benefit. Yellow oxide of mercury ointment, warm fomentations, 
galvanism, and hydrate of chloral eye-drops have been used. Dioninc 
and subconjunctival injections should also be given a trial. 

* Discoid, or Annular, Keratitis (Keratitis Disciformis of Fuchs). 
—This disease occurs for the most part in persons of middle age, 
and frequently commences with slight defects of the epithelium 
caused by traumata or by herpes. It has also been seen by Schiriner 



Fig. .'SS.— Forms of Discoid Keratitis. (After Schirmer.) 

in connection with vaccine vesicles on the eyelids or conjunctiva. 
It is characterised by a delicate grey disc, which is situated deeply 
in the true cornea, at or near its central region, and which is marked 
10 
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off sharply all round from the normal peripheral portion of the 
cornea by a more intensely narrow grey margin or ring ; or, outside 
this ring, there may be another or even two more peripheral rings, * 
corie-eiitric with each other. With the corneal microscope grey 
striic can sometimes be seen in the opacity which may radiate out 
into the clear c.ornea, parallel with each other or crossing at various 
angles, similar to those; which occur in some other kcratitides. The 
surface of the* affected regioii is dull and its smisation diminished. 
In the course of the malady, which imiy run over s(‘veral months, 
slight superficial ulcerations occur, and finally a rather intense 
opacity is left at the seat of the disease;. The uveal tract is not 
usually im])licated, but in rare instances the presence of some 
punctate deposits may be detected. 

Treatment is of little avail. It should consist in atropitie, 
bandage, hot fomentations, sub-conjunctival saline injections, and 
dioiiine. 

Tubercular Keratitis.- - Tubercular disease of the cornea presents 
itself in several forms : — 

1. Pale yellow nodules which appear at the corneal margin, 
extend to its deep, but not to its dee])est, layers, and protrude 
slightly over its surface, accompanied by ciliary injection. These 
nodules advance towards the centre ol the cornea, become confluent, 
and finally undergo absorption, leaving a») intense opacity Ixdiiiid ; 
or they may break down into ulceration, whi(;h may occupy the 
greater part of the corneal surface. The ulcer never perforates, 
and after a time healing takes placo with cicatricial opacity, which 
may clear up to a great extent. This is the only truly primary 
form of tubercular disease of the cornea, no other part of the eye 
being affected, and it is rare. In the other forms of tubercular 
conical disease the process is propagated to it from neighbouring 
parts. • 

2. Diffuse interstitial (or parenchymatous) keratitis. In about 
70 per cent, of the cases of this affection syphilis, congenital or 
acquired, is recognised as its cause (p. 139). It is held that of the 
30 per cent, which remain most, if not all, of the cases depend on 
tubercle, but without the presence in the cornea of tubercular 
nodules. Tubercular disease of the anterior uveal tract 
(p. 183) co-exists ; and, presumably, the corneal affection is the 
effect of toxines diffused in the cornea from the angle of the 
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anterior chamber. This form is capable of complete retro- 
cession. 

3. Greyish sclerotising opacities caused by tubercular nodules, 
which grow into the corneal margin in its deepest layers from the 
ligamentum pcctinatiim. These opacities occur at several parts 
of the periphery of the cornea ; and, by throwiiig forward tongues, 
they slowly spread into the cornea. Although the process may 
cease at any point, the cornea remains very opacpie at the parts 
attacked, with resulting disfigurement or loss of sight. 

4. Miliary tubercular nodules may form ii) tl)(^ corjn^a in con- 
nection with tubercular episcleritis at the corresjmiiding portion 
of the corneal margin, and may spread further into tlui cornea. 
These Jiodules do not ulcerate, and ultimat(!ly they disappear, 
leaving opacity behind. 

5. Pannus, ulcers, and granulations, as the result of tubercle of 
the conjunctiva. The ulcers sometimes perforate. In the scrapings 
from tubercular ulcers the tubercle bacillus may be found. 

Treahmni . — For tube.rcular iilceratioji, curetting, with the 
insufflation of xeroform, or, should these fail, tlie cautery. For 
the other forms a course of tuberculin is indicated (p. 189). 

Keratitis Punctata. — Until recent years this term was only 
given to a condition which occurs in cyclitis, in irido- cyclitis, and 
in sympathetic ophthalmitis, and which is not a primary disease 
of the cornea, and therefore does not come within the scope of 
this chapter. It will be considered under those headings (p. 192) ; 
and it need only here bo stated that it consists in the deposit, in 
the form of fine dots on the back of the cornea, of lymph derived 
from inflamed portions of the uveal tract, mainly from the infiamed 
ciliary processes. For it the term ‘ punctate deposits ’ is to bo pre- 
ferred to keratitis p\inctata. 

* Fuchs has described a form of keratitis which he terms Keratitis 
jninctata superficialisy and which has a good claim to that name, 
ft begins with the symptoms of an acute conjunctivitis, but there 
is decided pericorneal injection, while the conjunctiva is not much 
injected, nor is the discharge mucous or purulent, but is rather 
an abundant lacrimal secretion. There is photophobia and pain. 
Either at the same time, or some days or weeks afterwards, minute 
grey spots may be seen in the most superficial layers of the cornea, 
the epithelium over the spots being somewhat raised up, giving a 
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dull appearance to the corneal surface. The spots are often arranged 
in groups or rows, and may be scattered over nearly the entire 
cornea, or else confined to its central region. There may be but * 
a few of them, or there may be a hundred or more, and one or 
both eyes Tuay be affected. The initial irritative symptoms soon 
disappear ; but the spots themselves remain for many weeks, or 
even months, and finally fade away completely. The disease is 
more common in young people than in later life, and occurs usually 
in connection with a catarrh of the air passages ; but it must not, 
by reason of this, be confounded with herpes of the cornea. The 
spots are often very faint, and hence can easily he overlooked, 
unless searched for with tlic combined focal method. In this 
country the affection is rather rare, but several cases of it have come 
under our notice. 

The TreatmeM should consist in atropine, dressing and bandage, 
yellow oxide of morenry ointment, massage, and warm fomentations. 
To hasten the cure, in some long-drawn-out cases, removal of the 
corneal epithelium, which is to a great extent the scat of the disease, 
has been recommended. 

Sclerotising Opacity of the cornea sometimes complicates 
scleritis, affecting the margin of the cornea in the neighbourhood 
of the scleral affection, but not extending more than 2 to 3 mm. 
into the cornea, except in very severe cases. It is an intense white 
opacity situated in the true cornea (Plate II. Fig. 5), and is apt to 
renmin as a permanent opacity, even when the scleritis undergoes 
cure. In such cases of sclcro-kcratitis iritis is often present. 

Treatment. — Atropine, warm fomentations, massage, sub-con- 
junctival saline injections, and the treatment of whatever con- 
stitutional derangement of health (rheumatism, syphilis) may be 
held to liavc given rise to the scleritis. 

Ribandlike Keratitis (Transverse Calcareous Film of the Cornea ; 
Calcareous Film of the Cornea). — This is a degenerative alteration 
of the cornea which occurs chiefly in eyes destroyed by severe 
intra-ocular processes, such as irido-cyclitis, sympathetic ophthal- 
mitis, glaucoma, etc. 

It also occasionally occurs as a primary disease in some persons 
of advanced life. In these latter instances glaucoma often comes 
on at a later period, or the corneal disease may be followed by 
irido-cyclitis, or central chorioiditis. It seems probable that, 
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in these primary cases, the cause of the degeneration is simply a 
loss of vital energy in the corneal tissue, due, it may be, to vascular 
changes. 

The disease occupies that transverse strip of the cornea which 
is uncovered in the commissure of the eyelids during waking. It 
usually commences on the inner margin of the cornea, but soon 
appears at the outer margin, and advances from each direction 
towards the centre, where the two sections join. It presents the 
appearance of a greyish-brown opacity, with, in most cases, white 
calcareous deposits in and under the epithelium. In blind eyes 
which are constantly rolled upwards, the opacity is found, not in 
the central transverse section of the cornea, but in the exposed 
lower third. The opaque masses consist of carbonate and phosphate 
of lime. Leber puts forward the view that an abnormally abundant 
supply of phosphate of lime in the blood, and nutritive fluid of the 
cornea, is the cause of this condition, the rapid evaporation on the 
exposed part of the cornea being the reason why the deposit takes 
place there. The deposit is at first in Bowman’s membrane, but 
later on it may appear in the anterior layer of the true cornea, and 
in the epithelium. 

Treatment . — Some improvement may be oflfcc.ted by scraping 
away the chalky deposit. 

hhjTASlES OK THE OollNEA. 

staphyloma ol the Cornea is tlie result of a perforating ulcer of 
the cornea, and the methods for obviating its occuiTcnce have been 
set forth at p. 120. 

The ulcer, having healed, may present a weak cicatrix, which 
becomes bulged forwards by even the normal intra -ocular tension. 
If the iris be not incarcerated in this cicatrix the anterior chamber 
will be made deeper. But staphyloma corncfo, in which the iris is 
incarcerated, is the more common condition. When a corneal ulcer 
is large, a correspondingly large portion of iris is liable to become 
prolapsed into it, a^d to form a bulging mass. This may burst and 
collapse, and a flat cicatrix may be formed ; or, if it do not rupture, 
it may form what is termed a partial staphyloma of the cornea and 
iris, the latter becoming consolidated by the formation of a layer of 
connective tissue over it (Fig. 54). 
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If the whole, or a very large part, of the cornea be destroyed 
by an nicer, the iris is completely exposed. It soon begins to be 
covered with a layer of lymph, w'hich gradually becomes converted 
into an opaque cicatricial membrane. Should this not be strong, 
the normal intra-ocular tension is sufficient after a time to make it 
bulge ; or, increased intra-ocular tension may arise in consequence of 
further changes within the eye, and then bulging of the pseudo- 
cornea all th(‘ more surely comes on, and the condition is termed 
total staphyloma of tln^ cornea, although obviously the term is 
somewhat strained, as in lact there is no cornea. Such a staphy- 
lomatous corn(‘a. is int(ms(‘ly white, and would correctly be called 
a leucomatous sta})hyloma. Sometimes a total staphyloma has a 

lobulated appe,aranc(^ owing to 
the pseudo-cornea having some of 
its fibres sti'ongcr than others ; 
and hence the name given to the 
condition (from (na4>v\r}, a hunch 
of grapes), and which has in time 
becoT!ie applicable to almost any 
bulging of the cornea or sclerotic. 
Such staphylomata are apt to 
increase gradually to a very large 
size. 

Treatment . — In cases of partial 
staphyloma, where a clear portioji 
of the coriKJa remains, an iridec- 
tomy is frequently indicated for 
the reduction of the tension— so that further bulging may be 
arrested— as well as for the sake of the artificial pupil, which may 
improve sight, in cases where the normal pupil is obliterated by 
corneal ojmeity. 

When, sight having been lost, the staphyloma is very pro- 
minent, or when total stai^hyloma is present, enucleation of 
the eyeball, or one of the following operative measures, must 
be adopted. 

Abscission . — A cataract knife being passed through the base 
of the staphyloma, with its edge directed upwards, the upper 
two-thirds of the staphyloma are separated off, while the remaining 
third is detached by means of scissors. If the lens be present it 
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must now be removed. The wide opening becomes filled up with 
granulations, and becomes cicatrised. 

In do Wcckcr’s method the opening is closed with conjunctival 
sutures. The operation is commenced by separating the conjunctiva 
all round the margin of the cornea, and by then loosening it from the 
eyeball nearly as far back as the equator. Four sutures (a, h, c\ d) 
of different colours arc then passed through the conjunctiva about 
2 to 3 mm. from the margin of the wound, as represented in Fig. 55. 
In order to keep the field of oi)eration clear, the ends of two of these 
sutures arc laid over on the nose, while the others arc laid over on the 
temple. The staphyloma is now abscised, and the sutures drawn 
together and tied. 

The foregoing nnd 
other methods of ab- 
scissioji are only applic- 
able wliere the tension 
is either low or normal. 

If it be high, the 
liability to intra-ocular 
luemorrhagc during the 
operation makes enu- 
cleation, eviwsccration, 
or Mules’ operation 
more suitable proceed- 
ings. Indeed, pro- 
bably most surgeons 
would now employ one 
of the two latter operations in all these cases. 

Evisceration was proposed al)out the same time by the late 
Prof. Grccfc of Plallc, to obviate meningitis after the removal of sup- 
purating globes; and by the late Mr. Mules, of Manchester, chiefly 
to take the place of enucleation in cases of sympathetic ophthalmitis. 
Practically all surgeons are now opposed to its employment in the 
latter cases, but for staphyloma of the cornea it is not open to 
objection. 

The cornea is removed by making an incision with a Gracfe s 
knife, so as to include one half of the corneo-scleral margin, and by 
completing the circumcision with scissors. All the contents of the 
globe are then evacuated by means of Mules* scoop, care being taken 
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to remove tlie cliorioid unbroken by carefully peeling it from the 
sclerotic margin backwards, until it isonly held at the lamina cribrosa. 
The scoop is then used to lift out the separated unbroken chorioid 
and the other contents of the globe. 

Finally, the margins of the sclero-conjunctival wound are drawn 
together with a few points of suture. The whole proceeding should 
be done with strict antiseptic precautions, chief among which is the 
free use of irrigation with a 1 in 5000 solution of corrosive sublimate 
before, during, and after the operation, the interior of the globe 
being most carefully washed out with the solution in a full stream. 
The result is a fairly good and freely movable stump for the applica- 
tion of an artificial eye. 

* Muhifi' Operation . — This proceeding — a modification of the 
foregoing — was also proposed by Mules for cases of threatened sym- 
pathetic ophthalmitis, and, like simple evisceration, has not met 
with universal acceptance in those cases, because it is held not to 
afford sufficient protection against sympathetic ophthalmitis. In 
cases of staphyloma, however, and in some other conditions where 
the questions of sympathet ic ophthalmitis, or of a new growth in the 
ey(^ to be operated on, do not enter into consideration, no proceeding 
is more satisfactory, at least in young persons, than this beautiful 
one of Mules’. Its object is to provide a still better stump for the 
artificial eye by the insertion into the scleral cavity of a hollow glass 
sphere, and the prothesis it provides is almost perfect. It is per- 
formed as follows : — 

The cornea is removed -the conjunctiva having first been 
freed from the scleral edge towards the equator of the eyeball - and 
the contents of the eyeball evacuated, as in simple evisceration. 
The opening is now enlarged vertically, to admit of the introduction 
of one of the glass spheres. This introduction is best effected by 
means of as>s})ecial instrument designed for the purpose by Mules. 
The spheres are made in several sizes to suit different cases, and 
it is not desirable to use the largest which will fit into any given eye. 
The sphere having been inserted, the margins of the sclerotic opening 
are united vertically by some points of interrupted suture, for which 
purpose silk or hemp is preferable to catgut, as the latter is apt to 
undergo absorption before complete union has taken place. The 
conjunctival opening is then closed by another set of sutures placed 
at right angles to the sclerotic line of closure. Similar antiseptic 



THAP. V.] 


THE CORNEA. 


15.1 


])recautioiis are required, as in simple evisceration, and all bleeding' 
should have ceased in the cavity before the glass sphere is inserted. 
Before the lids are closed the anterior surface of the globe is well 
covered with boric acid or xcroform. A firm antiseptic bandage is 
applied. The eye is not dressed for forty-eight hours, and sub- 
sequently once every twenty-four hours, using the sublimate solution 
freely. There is generally some reaction, consisting of chemosis, 
swelling of the eyelids, and pain, and sometimes these symptoms arc*, 
very marked, especially if too large a sphere have been employed. 
In the course of a week or so this all passes off, and a very perfect 
stump is obtained. 

The danger that the glass sphere maybe broken by a blow upon 
the eye has been put forward as an objection to this method ; but 
no case of the kind lias as yet been recorded, although the operation 
lias been in use for many years. Silver spheres, instead of those 
of glass, have been sometimes employed 
to obviate the danger referred to. 

We recommend this procedure, and use 
it frequently. With a well-fitting glass 
eye, the cosmetic result it gives is infinitely 
better than that produced either by excision 
or by evisceration of the eyeball. It is 
more uniformly successful in young people 
than at more advanced ages, and therefore it is nettcr not to use 
it in persons over twenty-five. To ensure success it is an important 
point that the glass globe be not too large— it should be an easy 
lit for the cavity of the sclerotic. In case the sutures give way, 
and the sclerotic opening gapes, an attempt may be made to 
ri'close it with new sutures, but this is not often successful. As 
a rule the glass globe must in that event be removed, and the 
case then becomes one of simple evisceration. 

^Conical Cornea, or Keratoconus.— In this condition the cornea 
is altered in shape to that of a cone, as represented in Fig. 56. If 
the apex be touched with a probe its extreme thinness may be 
ascertained. The cornea remains clear, except sometimes j ust at the 
apex of the cone, where a slight nebula may be present. The position 
of the apex of the cone is usually not quite central, and is then 
most commonly cither in the lower outer, or lower inner, quadrant 
of the pupil. The condition is easy of diagnosis in its advanced 
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stages by m( 3 re inspection of the cornea, especially in profile, but in 
its coinraencement it may not be so readily detected. 

In the early stages, when the light is thrown on the cornea from 
the ophthalmoscoj)e mirror, the corneal reflex will be noticed to be 
smaller at the ccMitre, owing to the greater curvature there, and 
a (lark sharlow, circular or crescentic in shape according to the 
incidence of the light, appears betw(3en the corneal margin and the 
corneal centre. When the fundus is examincMl, its details will be 
seen distorted. 

In some cxtr(un(^ cas(3s the patient observes a ])ulsating altera- 
tion in the size ol tin* objects lookcnl at. This is due to the pulsation 
of the ap(‘X of the coin*., imparted to it bytlie intra-ocular circulation, 
and is c.()mpara])le to the pulsation of an unclosed fontaindlc of the 
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Bin. 57. — A, Ii(^fl('ete(l imago of Keratoscopo on normal eoriu^a, B, retlecici<i 

image*, at apex ol c.orio in conical cornea. (', K(*fl(H‘iocl imago slightly 

('C(.*enti‘ic in (‘omcal cornea. 

skull. Objectivity the pulsation can be S(ien with the corneal 
microscope. 

On examining the corn(‘,a with the keratoscope^ (Plac(*.do’s disc) 
the coriKial rellex, inst(*.ad of bcin gnornuil, as at A (Fig. 57), is 
altered as at B or (!. 

With the astiginometer, tin*, portions of the images on the apex 
arc smaller and overlap, while the more peripheral portions may 
only touot, or may even not come into contact. 

Tlie process begins in early adult life, progresses slowly, never 
leads to rupture or ulceration of the cornea, and, finally, after many 
years, ceases to progress, but does not undergo cure. Both eyes are 
apt to become attacked, one after the other. The disturbance of 

^ 1'he koratoscopc is a disc made' up of concentric black and white 
circles. Th(*se circk's are not equidistant, but their radii are ealculated 
according to the law of tangents, so that, when reflected on a normal 
spherical cornea, they appear in the image to be equidistant. 
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vision is very great, owing to the extreme irregular astigmatism 
produced. 

The change is due to a gradual and slowly advancing atrophic 
process in the cornea, at or near its centre, in conseqiumce of whicli 
the normal intra-ocular tension acts on it so as to distort it into the 
conical form. 

The Pathogenesis of the condition is not clearly understood. It 
is ynohably due to a congenital defect at the centre of the cornea, 
which only in later years shows itself in tliis way. 

Treatment . — In the early stages, or in slight cases, an improv(*- 
nient in vision may he obtained by means of concave spherical or 
sphero-cylindrical glasses ; for, as is evident, the change in sha])e 
of the cornea must cause the eye to become irnigularly myopic. 
The refraction of the central portion of the cornea may be ascertaim'd 
by retinoscopy, with the aid of a stenopa'ic disc* in the trial frame. 
At a later period these glasses are of litth? use*. Hy])erbolic lenscis 
have been oTiiploycd, but, although they may raise the acuteness of 
vision, there arc obvious difliculties in the way of the practical every- 
day use of them. A steuopauc slit renders assistance in some cases, 
especially ir) reading. 

It is upon operative measures, with the object of flattening 
th(‘- cornea, that we must chiefly rely for any practically useful 
i?nprovcinent in sight. 

Yon (Irjcfe’s M(*thod consists in the productioji ol an ulcer on 
the apex of the cone,a,nd the resulting cicatricial contraction. From 
the surface of the cornea, a little to one side of the apex of the c-one, 
a moi'sel of c-orncal substance is removed with a cataract knife, care 
being taken not to open the anterior chamber. On the second day 
after this proceeding the wound is touched with mitigated lapis 
(solid), and this is repeated every third day for a fortnight or three 
weeks. Paracentesis of the anterior chamber is then performed 
through the floor of the ulcer, and the aqueous humour is evacuated 
every second day for a week, after which the healing process is 
allowed to take its course. A bandage must be worn during the 
wliole course of the treatment. Finally, when the contraction and 
consequent flattening are completed, a narrow optical iridectomy 
may be necessary, in consequence of the central, or almost central, 
and rather intense corneal opacity. 

Sir William Bowman’s Method consists in cutting a disc on the 
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aj)ex of the cornea, but not through its whole thickness, with a small 
trephine, and in then dissecting off this disc with forceps and cataract 
knife. Cicatrisation of the wound produces the desired flattening 
of the cone. 

Stanford Morton employs a modification of an o]:)cration described 
by Higgens. He excises an elliptical piece from the apex of the cone 
by transfixing it from above downwards, about midway between 
its base and apex, with a long narrow rigid Grsefe’s knife, of which 
the edge is directed forwards and inclined slightly to the right. The 
knife is pushed onwards until it cuts its way out a little to the right 
ofthc apex of the cone, the aqueous escaping at the same time. The 
flap thus formed is then lifted up well with a fine forceps, and the 
knife — with its edge now turned to the loft — is passed beneath the 
points of the forceps, and by (iutting forwards the flap is excised. 
The sides of the wound should })e steep and incline towards each 
other at an angle of 3(f to 45°. The apex of the cone being usually 
somewhat downwards and inwards, or downwards and outwards, 
from the centre of the cornea, it is important, in order to prevent 
an anterior synechia, to avoid carrying the incision too far down- 
wards. The eye should be well soaked with atropine, both before and 
after the operation, and a firm compress kept on for some time 
after the wound has healed. 

Multiple Puiicturiiigs of the apex of the cone with a fine cataract 
needle have been employed. The summit of the cone is transfixed 
from three to six times at each sitting, and this may be repeated at 
intervals of two weeks or more. The first effect of the punctures is 
to allow some of the aqueous humour to escape, and then the eye is 
firmly supported with a bandage. The pupil is kept under the 
influence of eseriiie. P]ventually a network of cicatricial tissue forms, 
which flattens the cone without giving rise to much corneal opacity. 

A satTsfactory proceeding, and the one now most commonly 
adopted, is the application of the electro- or thermo -cautery at a red 
heat to the apex of the cone. By this means a contracting cicatrix 
is produced, which brings about a general flattening of the cornea, 
while the operation is practically free from risk. The cauterisation 
must be strictly confined to a small area at the apex of the cone, and 
the cornea should not be perforated with the cautery. The opera- 
tion may be repeated over the same area at intervals of ten to four- 
teen days, to bring about a more intense cicatrix. 
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Sir Anderson Critchctt lays mucli stress on the graduated appli- 
cation of the cautery. He first applies the cautery at a black heat 
to the whole area intended to be cicatrised ; within this area a little 
more is destroyed at a slightly increased heat, while the very apex 
is touched with a cautery at a dull red heat. ( )uc sitting is sufficient. 

After the cicatrisation following on cauterisation is completed, 
the scar is to be tattooed, and an optical iridectomy will usually be 
required, especially if the cone has been quite central. The cases 
ill which the apex of the cone has an eccentric position are those most 
benefited by cauterisation, because the resulting scar interferes less 
with vision than where it is central. 

* Atrophic Degeneration of the Margin of the Cornea (Marginal 
(Iroove of the Cornea, Marginal Ectasy of the Cornea). — This rare 
disease occurs in persons of advanced life, and is always associated 
with an arcus senilis. It is at first a shallow groove situated either 
immediately outside the arcus — that is, between it and the margin 
of the cornea— or on the arcus, or immediately inside the latter, 
d'he inner margin of the groove is steep, while its outer, or peripheral 
margin passes gradually to the level of the cornea. In its (^arly stages 
the floor of the groove is slightly, and its inner margin more markedly, 
nebulous, but at a later period it becomes (luite pellucid. So that, if 
it occupy the arcus, the latter may disappear; and at no time is there 
any disturbance of the epithelium covering the groove. Fine 
vessels often extend into the groove from the conjunctiva. The 
groove usually commences in the ujiper margin of the cornea, and 
sonuitimes extends around the whole margin. In the course of 
time — it may be some years — the thin floor of the groove is pressed 
forwards by the normal intra-ocular tension, and a pellucid bulging, 
or ectasy, takes the place of the groove. Disturbance of vision is 
not complained of until ectasy comes on, and it is caused by the 
resulting astigmatism (against the rule). Slight irritation of the 
eye— epiphora and photophobia— is present in some cases. The 
disease is held to be a localised atrophy of the cornea, due to fatty 
degeneration. 

Treatment is not indicated until vision is deranged in the stage 
nf ectasy. Cylindrical glasvses may then prove of great use. In 
’^rauy advanced cases the galvano-cautery may be applied to the 
protruding part, or it may be abscised and covered with a con- 
junctival flap. 
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Tumours of the Cornea. 

IVimary iuTHours of the cornea are extremely rare. Epithelioma 
and sarcoma have their origin not in the cornea, but in the limbus 
of the conjunctiva (p. 100). Dermoid tumours are usually seated 
partly on the conjunctiva and partly on the cornea (p. 98). Yet a 
very few cases of paj)illoma, epithelioma, and fibroma are recorded 
as taking their origin in the cornea. Corneal cysts also occur. 

Injuries of the Cornea. 

Foreign Bodies in the Cornea, such as morsels of iron, stone, 
coal, etc., ar(; amongst the most common of all accidents to the body. 
Tlic ])aiu caused by these foreign bodies is very considerable, as can 
be understood, when the rich nerve-supply of the surface of the 
cornea is considered. 

The dangers which may follow on the presence of a foreign 
body in the cornea depend partly upon whether or not the foreign 
body carries infection, and })artly upon the depth at which it is 
buried in the cornea. The deeper a foreign body lies, the more 
difficult will be its removal, and the greater must be the lacera- 
tion of the cornea caused by that proceeding. A foreign body 
which carries inb’.ction will be more likely to set up serious in- 
flammatory reaction tlian one which is aseptic, or nearly so. For 
this reason it is important to ascertain, if possible, the origin of 
th(‘, foreign body, although an apparently aseptic origin must not 
set at rest all fear on this point. Atoms of hot metal or glass 
are, from their temperature, aseptic. 

Many foreign bodies are so small as to defy detection, until 
the cornea is searched with the oblique illumination — an aid which 
should always be made use of, when the symptoms or history in 
the remotest degree suggest the presence of a foreign body. 

A foreign body which lies quite superficially in the epithelium 
is easily removed by gentle wiping with a clean camcl’s-hair pencil, 
or soft cloth. Those which lie deeper require instrumental inter- 
ference, in the following manner : — 

The eye having been thoroughly cocainised, the patient is 
seated, and leans his head against the chest of the surgeon, who 
stands behind him (Fig. 58). With the index-finger of the left 
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liand the surgeon then lifts the upper lid of the injured eye, pressing 
the margin of the lid upwards and backwards, while witli the 
second finger he depresses the lower lid in a similar manner. By 
this means the eyelids arc held open, and also, to a great extent, the 
motions of the eyeball are controlled. The foreign body is now 
to be pricked out of the cornea with a special needle, with as little 
injury of the general surface as possible, the i)atient all th(‘- while 
directing his gaze steadily at some given ])oint. If the foreign 
body be deep in tJie layers of the cornea, it must be dug out, as 
it were; and a minute gouge is made for this purpose. In the 
case of a morsel of iron or steel which has lain for some time in 
the cornea, a small ring of rust will he seen surrounding the late 
seat of the foreign body after its 
removal. This rust-ring is in the 
true cornea, and must be care- 
fully scraped away, or the r<‘- 
c.overy, by necrosis of the affected 
part, will be much slower, and 
tlie resulting opacity much 
greater. 

Care must bo taken not to 
iidect the cornea in the removal 
of a foreign body, and consc- 
(pumtly thoi-ough aseptic pre- 
cautions must be taken, especially 
as regards the instrunnmt us(^d. 

Alter the foreign body is removed, tin* ])lace where it was seated 
should be washed with a 1 in 5000 solution of corrosive subli- 
mate. A dressing is worn until the epithelium is regenerated — i.c. 
ior a day or two. 

The magnet is of no use for the removal even of superficially 
seated foreign bodies of steel or iron in the cornea. 

Sometimes a foreign body in the cornea will be lojig enough 
to protrude somewhat into the anterior chamber, and there is 
danger that, in the attempts at removal, it may be pushed into the 
aJiterior chamber. In such cases it is necessary to pass a kcratome 
through the cornea, and behind the foreign body, so as to provide 
a firm base against which to work, or the keratorne may })e made 
tn push the foreign body forwards. 
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The wing-cases of small beetles and scales of seeds may get 
into the eye, and adhere to the cornea, usually at the limbus, by 
their concave surface for several days, or even for weeks. 

Simple Traumatic Losses o! Substance, or Abrasions, of the 
surface of the cornea, involving the most anterior layers of the 
true cornea, or perhaps merely the epithelium, are very common 
from rubs or scratches with branches of trees, finger-nails, etc., 
etc. Tliere is much pain, photophobia, and lacrimation ; the most 
superficial lesions being the most painful, owing to laceration of 
the nerve-endings in the epithelium. These injuries heal readily 
if the eye be protected with a dressing ; but when neglected, or if 
septic matter have been introduced when the injury occurred, or 
if it be present in the conjunctiva or lacrimal sac, these losses of 
substance are capable of forming the starting-point of corneal 
abscess (p. 128), ulcus serpens (p. 124), etc. The condition of the 
lacrimal apparatus and of the conjunctiva should bo noted, so that, 
if necessary, tlie suitable measures may be taken to obviate infection 
from those regions. In addition to the dressing and bandage, 
atropine and diojiine should be used, along with a weak sublimate 
ointment inserted into the conjunctival sac ; but no cocaine, which 
desiccates the epithelium and interferes with repair. The bandage 
should be continued for some days after the loss of substance has 
been repaired. 

* A remarkable condition known as Recurrent Abrasion, or 
Disjunction of the Cornea (and also as Traumatic Keratalgia, and 
Kecurrent Traumatic Keratalgia), is sometimes observed to follow 
upon abrasions of the cornea. Healing of the primary lesion havijig 
taken place in an apparently normal manner, the patient, after 
an interval of days, weeks, or even months, on awaking in the 
morniiig^is seized with severe pain, similar to that experienced on 
the occasion of the injury. On examination of the eye a loss of the 
epithelium, which may be greater or less in extent than was the 
primary loss, is found at the seat of the original lesion, or, what 
is remarkable, it may have taken place elsewhere on the cornea. 
Or, more rarely, instead of a loss of epithelium, the latter may be 
raised up like a vesicle, or bulla. Examination of such cases has 
shown that the epithelial covering of a great part of, or of the whole 
of, the cornea may be easily lifted off with a forceps ; in short, that 
the cohesion between epithelium and Bowman’s membrane far 
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beyond the immediate seat of the original lesion has become 
imperfect. Care of the eye by means of a dressing enables the 
renewed loss of substance to be rapidly repaired ; but, after a period 
of quiescence, another attack takes place on awaking in the morning, 
or in the course of the night, and such attacks may cojitinue to 
recur, even for several years. It is characteristic of the aflEection 
that the attacks always take place on awaking — a circumstance 
which is explained by the slight adhesion between palpebral con- 
junctiva and corneal epithelium formed during sleep, so that on 
the lifting of the eyelid the loosened epithelium is torn away, or 
lifted in a bulla-like shape. There is some loss of sensation of 
the surface of the cornea. After one of these attacks, examination 
of the corneal surface by the usual methods may fail to reveal the 
presence of a loss of substance, and then it may be discovered by 
means of transmitted light froiri a plane mirror, which will display 
the defect as a black mark. The corneal microscope, too, is useful 
here. 

The cause of disjunction of the cornea has not been definitely 
ascertained. The view has been put forward, and there is good 
evidence in support of it, that the affection is due to a very slight 
degree of oedema of the cornea of neurogenic origin, a derangement 
of the peripheral endings of the fifth nerve in the cornea having 
been produced by the original injury. 

Treatment. — Cocaine, owing to the disorganising effect it has 
on the corneal epithelium, is not to be used at all, or as sparingly 
as possible. A carefully applied dressing is important, and should 
be worn for long — it may be weeks — after the recurrent lesion seems 
1o be quite well. An operative measure— namely, the removal 
\\ith the forceps of the entire corneal epithelium or as much of it 
as easily comes away — is very effectual. The denuded region is 
soon again covered over with epithelium, and this new growth 
idlieres in a healthy manner to its bed. Some surgeons remove 
lb(; loosened epithelium with a camel’s-hair pencil moistened with 
Cilorine water, and others take it away with a curette. The in- 
: ‘i tion into the conjunctival sac of an non-irritating ointment every 
' i^bt at bed-time is a most useful adjunct in the treatment by 
blessing or operation. 

Blows on the Eye, amongst other lesions, are liable to cause 
’ <*nieal Bullie, the walls of which consist of Bowman’s membrane 
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and the epithelium. In some cases these hiillai contain blood, 
derived no doubt from the rii])turod canal of iSchlemm. Such bullai 
may also form after burns with lime, etc. 

Another condition caused by blows on the eye is Ilwmorrhagk 
Discoloration of the true cornea, which presents a greenish or a 
reddish-i)rown colour in the c.ornea. Hicmorrhagc in the anterior 
cliamber is always present at first. At first, too, the discoloration 
occupies flic whole, cornea, and after a time begins to clear uj) from 
the margin towards the centre. The prognosis for vision is good, 
if the eye be o1h(‘rwis(‘ sound, but the absorption of the colouring 
matter in the cornea is excessively slow, and as much as two or 
thr<>(‘ ycuirs or moi’c may (da])se before the process is complete. 
Trea(‘lier (ollins has ascertaiiuHl that the peculiar discoloration 
in these cases is due to the jncsence ol luematoidin, which he Ixdieves 
ent(‘rs the cornea from the Incmorrhage in the anterior chamber 
through Descemet’s membrane l)y a process of diffusion. IT(^ did 
not find any red blood-corpuscles in the cornea. 

Injuries of the Cornea with Caustic Substances - Th(‘ caustic 
substances which need enter into consideration here aw those that 
most commonly come in contact with the cornea and conjunctiva, 
either accidentally or maliciously. They are linun ammonia, and 
c-aiistic ]K)tash ; also nitric a.cid, sulphuric a('id, and acetic acid. 
The subjects of these accidents suffer great pain, and on ])resenting 
tluuuselves soon afterwards the eyelids, even if not injured, are 
found to l)e swollen and discoloured, and it is difficult to open 
them in order to examine the state of the eye. There is cheinosis, 
and great irritation. 

Burns of the coniea from lime or mortar, or whitewash con- 
taining lime, are not uncojiimon amongst those engaged about 
lime-kilns, or in the building trade. The lime destroys the cornea 
more or^ess dee])ly, with resulting more or less intense permanent 
cicatricial opacity. The lime, moreover, enters into chemical 
combination with the corneal mucin or albumen, which causes 
further opacity. 

As soon as ])ossible after lime has entered the eye, it should 
be removed as thoroughly as possible by means of forceps and free 
washing out with water ; or, better still, with saturated solution 
of sugar, which forms, with whatever loose lime may be present, 
a substance that can be more readily removed. 
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The removal of oucli albuminate of lime as remains fastened 
deeply in the cornea is difficult to effect ; but when the immediate 
irritation has somewhat subsided, the eye havinj^ been cocainised, 
a bath should be applied to it consisting of a warm 4 per cent, 
solution of chloride of ammonium, to whicli has been added an 
equal part of a 0*02 per cent, solutionof tartaric acid. Tii(‘ strength 
of the chloride of ammonium solution can be gradually increased 
to 10 per cent., as the patient is able to bear it, the strength of the 
tartaric acid solution remaining unaltered. The application may 
be made by means of an eye-bath ; or, if this la; not available, it 
can be poured into the eye, the lower lid being drawn away from 
the latter, while the patient holds his head thrown back, so that the 
eye may be covered with the solution as completely as possible. 
The application is to be coJitinued for half an hour at a time, and it 
should be repeated many times a day. 

The treatment of injuries with ammonia, caustic ])otash, and 
other metallic caustics, is the same as that ol injuries with lime. 

Burns of the cornea with nitric, suljdiuric, acetic, and other 
caustic acids are treated with a I pm* cent, solution of caustic potash 
as a bath, or poured into the eye as above described, the 'ye having 
been cocaiidsed. 

It is hardly necessary to state that, in burns with such chemical 
substances, the destruction of the corneal tissues is too often so 
rapid and extensive, that no measure avails to avtu’t a degree of 
opacity of the cornea that must be seriously detrimental to vision, 
particularly in view of the interval which in most instances elapses 
between the accident and the treatment of the injury. And not 
only is the cornea rendered opaque, but the inevitable injuries 
caused at the same time to the conjunctiva by the caustic, give 
rise to more or less symblepharon (chaj). xvii.). In the severest 
cases, suppuration of the cornea comes on, and the e^;e is lost 
tlirough panophthalm itis. 

Perforating Injuries of the Cornea. — In these cases the injury 
done is rarely to the cornea alone, and at the first inspection the 
attention of the surgeon is occupied less with the state of the cornea 
Ilian with the question as to whether, and to what extent, deeper 
parts of the eye (iris, lens, vitreous humour, etc.) are involved. 
Another very important point, which has often to be decided, is 
^vhether or not the foreign body, which has perforated the cornea, 



DISEASES OF THE EYE. 




[OMAI' 


/•« contained in the eye. But these matters belong to htmr 
chaptera. 

A perforating wound of the cornea, which does not involve 
any other part, is serious in proportion to its extent, and to the 
probability of its being infected. Every perforating corneal wound 
is followed by loss of the aqueous humour, which flows away through 
the opening, and by consequent collapse of the anterior chamber ; 
but this in itself is not a serious event. Short wounds close almost 
at once (and through them indeed very little of the aqueous humour 
may flow oh), the aqueous humour is rapidly restored, and no harm 
is done to the eye beyond a slight opacity, which, if in the pupillary 
area, may cause some defect of vision ; or, should the wound be 
situated more peripherally, and should the iris have lain against the 
cornea for a while, an anterior synechia may form. 

Long wounds, which may even occupy the cornea in its entire 
diameter without directly involving any other organ of the eye, arc 
almost certain to be complicated by prolapse of the iris between the 
lips of the wound ; and, when healing takes place, the prolapsed 
portion becomes permanently incarcerated in the cicatrix. At the 
least, this incarceration causes irregularity in the curvature of the 
cornea, and consequent irregular astigmatism. But it may be 
the starting-point of a staphyloma of the cornea, it may become 
the cause of glaucomatous intra-ocular tension, or, if at any time a 
slight trauma with loss of substance of its surface should occur, it 
may take on septic inflammation, which may spread rapidly to the 
deeper uveal structures, leading to panophthalmitis and loss of the 
eye. 

Treatment . — In small uncomplicated perforating wounds, without 
prolapse of iris, where the aqueous humour has not yet formed, 
atropine should be freely used if the wound be towards the centre of 
the Cornell, or eserine if it lie towards the periphery, with the object 
of preventing adhesions of the iris to the posterior aspect of the 
wound, and a dressing and bandage should be applied to the eye. 

In recent injuries of this kind, in which there is a prolapse of 
the iris, the prolapsed portion, if not very large, may sometimes be 
reposed with a spatula or fine probe, aided by the action of atropine 
or eserine, according to the position of the wound. But in many 
instances this attempt will prove futile, while in those in which 
there is suspicion of septic infection, it is unwise to make it. In 
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{'it her circuTnstauce the prolapsed portion of iris should be snipped 
()ft at its base. It is not enough to abscise a portion of the suniinit 
of the prolapse. The prolapsed iris must be seized with an iris- 
forceps, drawn forward so as to loosen, so far as possible, any ad- 
hesions between it and the lips of the wound (or the adhesions may 
previously be separated by a probe passed round the edges of the 
wound), and cut off close to the cornea. This affords the best hope 
that the iris may recede into the anterior chamber, without any of 
it becoming incarcerated in the corneal wound while healing. In 
badly lacerated wounds it is sometimes desirable to transplant 
conjunctiva over them (p. 122) in order to promote the healing 
process and to consolidate the cicatrix. 

In cases which are not recent, the adhesions between cornea and 
prolapsed iris will have become so firm, that it will not be povssible 
to separate them by any means, and the prolapse must be allowed 
to become cicatrised over, the tension of the eye being kept low by 
means of escrine, and transplantation of conjunctiva being per- 
formed, to the end that a firm and flat cicatrix may be obtained. 

OPAtUTTKS OF THE (V)KNEA. 

Nebula, Macula, Leucoma. — These terms are applied to opacities 
of varying degrees in the cornea, whicdi are the result of some diseased 
process, or which are consequent upon an injury. The term nebula 
is used for very slight opacities, often discernible by oblique illumina- 
tion alone. Macula indicates a more intense opacity, recognisable 
by daylight. Leucoma is a completely non-transluccnt and intensely 
white opacity, the result almost always of an ulcer, which has 
destroyed most of the true corneal tissue at the affected place ; 
indeed, it is often the result of an ulcer which has eaten its vray quite 
through the cornea. In these latter cases the iris may have become 
adherent in the corneal cicatrix, and then the term Adherent 
Leucoma is employed. 

Eyes with an old-standing nebulous condition of the cornea arc 
often myopic, and concave glasses sometimes aid the vision. It is 
probable that this myopia is caused by the habitual close approxima- 
tion of objects to the eye, owing to the diminished acuteness of 
Nision from the opacity of the cornea. 

Treatment , — Little or nothing can be done to reduce these 
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opacities. In slight and fresh cases, inassa^^e with the yellow oxide 
of mercury ointment may render them less intense. 

In ease of a ne])uloiis cornea, a stenopicic apparatus often improves 
tlie si^ht. This consists of a metal plate with a small central hole 
or slit, which is placed before the patient’s eye in a spectacle-frame ; 
and by this arrangement a large portion of the rays which pass 
through irregular ])arts of the corm^a, and which merely confuse 
the sight, is cut off. Should the opacity be dense, and situated in 
the centre of the c.ornea , portion of the margin having remained clear, 
an iridectomy will in some instajices improve the sight. 

Thf Opmitum of Tailoomg is a valuable ])roceeding for improvc- 
meiit of the appeaiance of the eye in cases of leucoma, and is fre- 
quently (un])loye(l for that purpose. 

It is also useful for improvement of the sight, where the nebula 
occupies only part of the pu])illary area of th(‘ cornea. In these 
cases, much distiirbance of vision is caused by the dispersion of the 
light which makes its w^ay through the jiebula ; and when, by tat- 
tooing the scar, all light is prevented from getting through, brighter 
and distinctor vision is en joyed with that part of the cornea, opposittj 
the pupil, which is absolutely clear. 

The material used is fine Indian ink rubbed into a very thin paste. 
The eye having be(m cocainis(‘d, the leucoma is spread over with this 
paste, and tlnm covered with innumerable punctures by means of 
de Weeker’s multiple tattooing-needlc, or with an ordinary discission 
needle, etich stab of which carries into the cicatricial tissue some of 
the black pigment. The coloration continues sufficiently intense 
for some months, but then often l)egiiis to get pale, owing, probably, 
to the pigment falling out of the punctures. A method of tattooing, 
by which the pigmentation lasts longer, is performed with de Weeker’s 
single grpoved needle. The })igment is placed in the groove of the 
instrument, which is then passed into the leucoma, a long canal 
being made in a plane parallel to its surface. On withdrawal of the 
needle the pigment remains behind. A large number of such canals 
muvst be made in close proximity to each other, until the desired 
intensity of colour is obtained. Some operators remove the corneal 
epithelium over the part to be tattooed, in order to facilitate the 
entrance of the colouring matter into the true cornea. 

In tattooing the cornea, the eye must not be fixed with a toothed 
forceps, or else the conjunctiva may be tattooed. A forceps armed 
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witli rubber is used, or the eye can be fixed by the surgeon with his 
fingers, which at the same time take the place of a speculum 
(Fig. 58). 

* Transplantation of a Portion of Clear Cornea from a freshly 
enucleated human eye has been performed by many ophthalmolo- 
gists, in cases where the cornea is leiicornatous, or at least so oparpie 
as to render the sight of the eye useless, and, ct)nscquently, where 
no gain to sight can be obtained by means of an artificial pupil. 
Very many of these operations have l)een perfectly successful in a 
surgical sense— /.c. in so far as the healing-in ol the ti'aiisplanted 
flap was concerned ; but, with a few exc(‘j)tions, th(‘y all ended in 
disappointment, lu c,onse(piencc of the flap not r(‘taining its trans- 
parency. In the course of a week or tw^o the transplanted ])ortioii 
invariably became as opacpie as the leucoma had been before. The 
mode of proc(‘eding consisted in removing a portion of the leucoma 
with a special trephine, and in then cutting a disc with the same 
instrument out oi tin* cl(Mr c-ornea tuken from an (\ye which is about 
to be excised, and inserting it into the opening in the oj)a(|ue cornea. 

Vai’ious thoori(‘s w(n‘e ]>ut forward to account for tin' occurrence 
of the opacity in the trans])lanted llap, but it is tolerably certain that 
the essential points to be attended to for a successful issue of the 
operation are The employment of the cornea of a young person 
from which to form the Hap. The exact fitting of tln^ flap, obtained 
by means of a. llippol’s trephine (5 mm.), into tli(‘, diseased cornea, 
in the centre of which an opening with the same trephine is made. 
The keeping oi the flap warm in gauze soaked in warm saline solu-, 
tion. The avoidance of all instrumental contact with the flap — it 
should be slipped into its pla(;c by aid of the gauze. Attention to 
these points enabled Zirm to restore useful sight to a blind eye. 

Lcihlein has successfully performed the following operation for 
corneal transplantation -.—From the opaipie cornea a iTctangular 
flap extending from the upper to the Iowtt margin is removed. The 
width of the flap is about 5 mm., while its thickness depends on the 
depth in the cornea to which the opacity is estimated to extend, but 
the cornea must not be perforated. The paralhd boundaries of the 
hap arc defined by drawing across the cornea from its upper to its 
lower margin a fork-like instrument at the end of each prong of 
which is a small circular knife, with which there is but little danger 
of the cornea being perforated. At the lower end the incisions are 
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carried a few millimetres beyond the corneal margin into the con- 
junctiva. At the upper end of the double incision a short but thick 
conjunctival flap is prepared up. This conjunctival flap is then 
seized with a forceps, which is of about its own breadth, a Graefe’s 
cataract knife is passed behind it, and with short strokes is made to 
enter the scleral tissue at the limbus ; so that, along with the con- 
junctival flaj) already formed, a narrow band of scleral tissue is 
obtained. The forceps now seizes this scleral band, and the edge 
of the knife is r(!versed, and, with sawing motions, is made to cut 
through the substance of the cornea at the required depth, taking 
with it the flap of corneal tissue originally delimitated. At the 
lower corneal margin a narrow band of scleral tissue, and a short 
thick conjunctival flap are formed by the knife in cutting out. The 
corneal flap is loft in situ^ while, in a precisely similar manner, and 
with the same forked instrument, a similar flap is taken from the 
clear cornea of an eye which is about to be excised. This second 
flap is then spread out on the wounded surface in the first eye, the 
utmost pains being taken that during the transfer the flap suffers not 
the slightest bruising or other in jury. The flap is fastened in its place 
by three or four points of suture at either end, the needles being 
passed through the narrow bands of scleral tissue, and the episcleral 
tissue of the eye. The conjunctival flaps are spread over the 
sutures. Only warm normal saline solution is to be used for 
douching the field of operation. 

Arcus Senilis (Gerontoxon).— This is a change which is developed 
in the cornea without previous inflammation. It presents the 
appearance of a greyish line all around and a little inside the margin 
of the cornea, most marked above and below, and never advancing 
farther towards its centre. It is more common in elderly people, 
but is sometimes seen in youth, and even in childhood. No 
functional iC-hanges are caused by it, nor does it interfere with the 
healing of a wound which may be made in that part of the cornea. 
Arcus senilis is caused by a peculiar fatty degeneration of the corneal 
cells and fibrilltn. 
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DISEASES OF THE SCLEROTIC. 

Inflammation of tlie sclerotic is not a coniinon disease, altlioiii^Ii 
tlie diagnosis “ sclcritis ” is often made by inexperienced persons, 
every redness of the white of the eye being taken for inflammation 
of the sclerotic. Iritis, cyclitis, and sometimes conjunctivitis, as 
well as scleritis, cause redness of the white of the eye. 

I'he differential diagnosis of scleritis from conjunctivitis is easily 
made (apart from other symptoms), by observing whether the 
congested vessels can l)e moved over the affected part or not— if 
they can be so moved, the conjunctiva is the affected membrane. 
In iritis and cyclitis the ciliary injection is confined to the part 
immediately surrounding the cornea. In iritis, moreover, the 
appearance of the iris itself is conclusive ; and in scleritis, as will 
be seen just now, the appearances are characteristic. 

Scleritis attacks only that part of the sclerotic which is anterior 
to the equator of the eyeball, and it is cither superficial or deep. 
The superficial form is known as episcleritis. Yet it is not always 
possible to distinguish between these two forms in a given case, 
as the appearances in the early stages arc very similar. They arc 
probably only different degrees of the same disease. But the 
necessity of admitting the existence of two forms depends upon 
the different course they each take ; the superficial torn being 
u relatively harmless disease, while the deep form entails serious 
consequences. 

Episcleritis.- Of this two kinds arc recognised:—!. Periodic 
I'ransicnt Episcleritis (Fuchs), or Hot Eye (Hutchinson). 2. Epi- 
scleritis of the usual type. 

Periodic Transient Episcleritis is characterised by frequently 
recurring attacks of inflammation of the episcleral connective 
tissue, giving rise to a vascular injection of a violet hue, but without 
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any catarrhal or other accretion, or any hard infiltration, as in 
episcleritis of the usual type. It rarely attacks the whole sclerotic 
at one time, hut is commonly confined to a (jnadrant or more, and 
wanders from one place to another. When the attack subsides, 
there is iio stain left. The attack may be confined to one eye, 
or it may be in both, or it may affect sometimes one ey(^ and some- 
times the other. Pain, lacrimation, and photophobia are present 
in varyinjT flenjrees. Sometimes there is swellin^^ of the eyelids. 
Occasionally the iris and ciliary body b(‘CO]ne inflamed, and also 
the cellular tissm* of the orl)it, with resultinjf exophthalmos. 'Phe 
attacks last fi’om one or two days to several weeks, and may recur 
once or twice a year and at intervals ol only two or three weeks. 
I’atients are usually lialde to the disease for several years of their 
life. It attacks adults of middle aj^e for the most part. Some 
assijijn ^mut as the cause ; while others do not find any symptoms 
of that diathesis in their patients. Rheumatism and malaihi seem 
sometimes to ])roduc(‘ it, and some observers hold tlnit episcleritis 
and scleritis are frecjuontly of tubercular or of syphilitic orison. 
It is })roI)able, too, tliat it may be caused by a. gonococcus toxamiia,, 
even lonji; after the jnimary disease has been cur(‘d. 

Trraf merit . — The lonj» continuance of most of the cases shows 
that treatnumt has but little influence over the disease. Qiiniine 
and salicylate of soda internally are the remedies likely to be of 
use, with local warm fomentations, dionine, and a protective dressing 
during an attack. 

Episcleritis of the usual type. This appc'ars as a circumscribed 
purjdish, rather thanred, spot (Plate II. Fig. 5), close to, or 2 to 11 mm. 
removed from, the corneal margin. It is often unattemded by 
pain, unless when the eye is exposed to irritating causes, and need 
not be elevated abov(‘- the level of the sclerotic ; but in severe 
cases theTe is a decided node at the affected place, witli more or 
less pronounced pain, which is increased on pressure. All the 
symptoms disappear in the course of a few weeks, and reappear 
at an adjoining jdace ; and in tliis way, in time, the whole circum- 
ference of the sclerotic will have been attacked. The duration of 
the aft'ectioii is usually long; and, in those instances where the 
entire sclerotic becomes affected by degrees, the process may last 
for years, on and off. Both eyes are often affected. The disease 
is liable to leave behind it a dusky discoloration of the sclerotic 
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where each node was seated, Imt otherwise no harm to the eye 
ensues. The patient should, as soon as possible, be informed 
of the tedious nature of the affection. Very mild attacks of 
episcleritis will be met with, which pass away in a few days, and 
do not recur. 

Causes . — The affection is often of ^^outy oi* rheumatic origin. 
It occurs sometimes in persons of tubercular or syphilitic constitu- 
tion ; and it is more frequent in senior adults than in children or 
young people, and more commonly attacks women than men. 

Treatment . — Local treatment should be confined to protection 
with dressing and bandage, warm fomentations, and dionine. Tn 
addition to these, massage should be used, if there be not too great 
tenderness on pressure. Leeching at the external canthus is of 
use when the pain is severe. As regards internal remedies, where 
a syphilitic taint is present, mercury should be employed ; if struma, 
cud-liver oil, maltine, etc. ; or if, as is most frequently the case, 
rheumatism be the source of the evil, large doses of salicylate of 
sodium (say 20 grains four times a day) will often be found to act 
well. Salicylate of lithium is recommended in preference to the 
sodium salt by some. Iodide of potassium in larg(5 doses (20 grains 
four times a day, or more frequently) is a useful remedy in some 
cases of this obstinate disease. 

Deep Scleritis. — Here the whole of that ])art of the sclerotic 
which forms the front of the eye is more likely to be affected than 
ill the milder forms ; although cases often enough occur where 
only an isolated node is present at one time. 

The progress of the case alone it is, which can render the diagnosis 
between this and the milder forms certain, and hence the importance 
of a guarded prognosis in the early stages of every case of scleritis. 
The chief characteristics of deep scleritis arc', 1 . Localised couges- 
tionand swelling which does not soften orcaseate. 2. Discoloration 
of the sclera. 3. 8clerotising opacities of the cornea. 4. Frequent 
relapses. In this deep form changes— thinning and softening— of 
the scleral tissues take place, which render the latter less resistant, 
and consequently disjiose it to become ectasied evem by normal 
intra-ocular tension. The result of this is a bulging (staphyloma) 
of the anterior part of the eyeball (p. 175). This bulging produces 
myopia, and has a deleterious effect upon the sight ; but, at a 
later period, vision is often wholly destroyed by secondary glaucoma. 
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It may happen, that the thinning, etc., of the sclerotic affects only 
a portion, and not the whole, of its anterior surface ; and in such 
a case the resulting staphyloma will be confined to that part of 
the sclerotic. A staphyloma, whether total or partial, presents 
a bluish-grey appearance, due to the uveal tract shining through 
the thinned sclerotic. 

In deep scleritis, either with or without staphylomatous changes, 
the process often extends some distance into the deep layers of 
the cornea, giving rise to sclerotising opacity (Plate IT. Fig. 5). 
Iritis, punctate deposits on the back of the cornea indicating cyclitis, 
chorioiditis, and opacity of the vitreous humour are not uncommon 
complicatiojis, especially in strumous subjects. 

(7awscs.— Young adults are the most common subjects of deep 
scleritis, and it attacks females more often than males. Syphilis, 
congenital or ac(]uired, rheumatism, gout, tubercle, and disturbances 
of menstruation arc the most common assignable causes, but it 
is probable there arc others which are as yet undefined. 

Treatment . — There arc few diseases less amenable to treatment. 
When any definite, cause can be assumed to be present, the remedy 
suitable to it is of course indicated. Besides this, a dressing of a 
thick layer of cotton wool to be constantly worn wlien only one 
eye is affected, warm fomentations, dionine, dry cupping on the 
temple, or the artificial leech, complete rest of the eyes, and pro- 
tection with dark glasses arc to be recommended. 

When all acute inflammation has passed away, an iridectomy 
is sometimes indicated — either for optical purposes, when the 
pupil is obstructed by corneal opacity, or for the purpose of reducing 
glaucomatous tension, or of diminishing a staphyloma. 

* Syphilitic Gumma of the Sclerotic —This is rare. The diagnosis 
depends to a great extent on the history and co-existing signs of 
syphilis, the appearance usually presented is that of one or more 
rounded tumours, of sizes which may vary from that of a pea to 
that of a hazel nut. These tumours arc covered with a highly 
injected conjunctiva, through which the yellowish colour of the 
gummata shines. They arc seated close to the corneal margin — 
and, consequently, give rise to opacity in the neighbouring sector 
of the latter — but may extend as far as the equator, or even farther 
back. As a rule there is much pain in the eye and head. Iritis, 
retinitis, and vitreous opacities may form complications. In 
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advanced stages the sclerotic may be perforated, or become staphy- 
loma tons, and the gumma may extend to the interior of the eye, 
producing detachment of the retina, and atrophy of the eyeball. 

Treatment . — In the early stages, an energetic mercurial treatment 
is capable of producing such perfect cures, that not even a slight 
discoloration of the sclerotic remains. 

* Tubercle of the Sclerotic. — Apart from those cases of more or 
less diffused episcleritis and scleritis which may be due to tubercle, 
the only form in which primary tubercle of the sclerotic occurs is 
as a small tubercular abscess or cyst, and such cases are rare. In 
one which occurred at the Victoria Hospital the small sub-conjunctival 
elevation (Fig. 59) was situated about 4 mm. from the lower margin 
of the cornea. It was 4 mm. broad at its base, and towards its 
apex was of a pearly white colour, while the vessels of the conjunctiva 
covering it were much injected. The abscess was incised, and its 
cavity in the substance of the sclerotic 
thoroughly curetted, after which a rapid 
cure took place. Examination of the 
contents of the abscess demonstrated the 
presence of the tubercle bacillus. 

But in the majority of cases of 
tubercle of the sclerotic, the disease is 
an extension from the root of the iris, or 
from the ciliary body, where it has had its primary seat. Gradu- 
ally the sclerotic becomes thinned by the tubercular disease, 
staphyloma forms, and finally rupture may take place. In these 
cases, if the disease be not too advanced, treatment with tuber- 
culin may be tried, but in later stages excision of the eyeball is 
indicated. 

TumouiS of the Sclerotic, as primary growths, are exceedingly 
rare ; but fibroma, sarcoma, and osteoma have been so observed. 

Pigment Spots of a yellowish-brown colour are often seen m 
the sclerotic close to the corneal margin. They are congenital, 
and of no importance. Occasionally a black pigmented patch may 
be associated with pigmented sarcoma of the ciliary region. 

Injuries of the Sclerotic. — Ruptures and perforating wounds are 
those which have to be considered. Mere losses of substance may 
be said not to occur. 

The danger attendant upon a rupture or perforating wound of 
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the sclerotic— apart from the loss of the contents of the eyeball, 
which is often associated with it— consists in the possibility of 
infecting organisms being introduced into the interior of the eye, 
and til ere setting up serious inflammatory reaction. 

Ruptures oj the Sclerotic arc caused by blows on the eye, and are 
often indirect ; thus, if the blow be received below the cornea, the 
rupture may take place above the cornea. 

A common cause of sclerotic ruptures amongst tlie agricultural 
population is a blow from a cow’s horn, while the animal is being 
tied up or fed intlu* byre, and these casesare well known in ophthalmic 
hospitals. Blows with the fist produce similar injuries. The lower 
and outer part of tin*, orbit is the least prominent, and therefore the 
eye is least protected here, and hence it is commonly driven upwards 
and inwards by the blow, and the sclerotic usually ruptures from 
2 mm. to r> mm. from the upper and inner margin of the cornea, and 
concentrically with the latter. Often the conjunctiva is not rup- 
tured, but bridges over the opening in the sclerotic. Some of the 
contents of the eyeball may have been forced out tlirough the rupturi^ 
— c.f/. portions of the uvea, iris, and ciliary body, the vitreous, and 
th(i lens ; and it is sometimes diflicult at first to asccu tain the exact 
stat(‘ of affairs, by reason of extra vasated blood in the anterior 
chamber, under the conjunctiva, and in the tissues of the eyelids. 

Treatment . — When the conjunctiva is not ru])tured, it is often 
advisable to co]itin(‘ treatment to the apjdicatio]! of a dressing, for 
the covering conjunctiva acts as a protection against infection of the 
wound. Where serious damage has not been done to the retina, fair 
or even good vision may be regained in many of these cases, which 
at first sight seem almost liopeless ; and, should perception of light 
be present, one may reasonably conclude that the retina is not 
detached. When the lens has been dislocated under the conjunctiva, 
— from w^iencc it can be removed, after the sclerotic opening has 
closed — the patient will of course require a glass, as after cataract 
operation, to give him the best vision. 

Perlorating Wounds of the Sekrotk . — A large and gaping per- 
forating wound is easily recognised. A portion of the chorioid, 
ciliary body, or iris, according to the position of the wound, probably 
lies in it, or part of the vitreous humour may be found in it ; while 
the vitreous humour, as seen through the pupil, will be full of blood 
(hannopht halmos), and blood may be present in the anterior chamber 
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(hyphfloma, vtto, under ; alfia, hhod), especially if the wound be far 
forwards. Small wounds may be concealed by sub-conjunctival 
hsemorrhage, and here reduced tension of the eyeball is sometimes 
a valuable diagnostic sign. 

When inflammatory reaction follows upon one of these injuries 
it may be either of the purulent or plastic form. In the former case 
all the contents of the eyeball take ])art in the suppuration, and we 
term it panophthalmitis, phthisis biilbi being its ultimate result. 
In the plastic form, the iris and ciliary body alone are implicated, and 
sight is slowly lost ; the eye here, too, becoming phthisical. Of the 
two, the latter process is the more S(‘rious, as it is prone to give rise 
to sympathetic ophthalmitis— a danger which is not associated with 
the eye lost through panophthalmitis. 

Where the wound has been produced by a small foreign body, 
which has remained in the interior of the eye, the position is much 
more serious, and this subject will be discussed in chap. x. 

Treatment . — A ch‘an-cut perforating wound of the sclerotic may 
heal without iuHamniatory reaction, eveii when portions of the 
uveal tract or vitr(‘ous Imniour arc* prolapsed into it, these pi’ulaj)sed 
parts b(‘Coming incarca* rated in the cicatrix. In cases where the 
wound is small (say less than 3 mm.), no suture need be used : a 
carefully applied dressing and bandage will be suffich'iit to promote 
tlie natural tendency to healing. But, where the wound is large and 
gaping, any prolapsed chorioid, etc., must be freely irrigated wdth 
sublimate lotion, 1 to 5000, and completely leduced — or if the pro- 
lapsed parts, or portion of them, cannot be reduced, they must be 
abscised — and the margins of the wound drawn together by a few 
[)oints of tine silk suture passed through ])art of the thickness of 
the sclerotic ; oi', the sutures may be passed through the conjunctiva 
at some distance from the edges of the wound, the traction on the 
conjunctiva being often sufficient to close the scleral Wound. A 
dressing is applied to each eye, and the patient is confined to bed. 

But, if the injury be such — very gaping wound, much loss of 
cont(*nts of the eyeball, or extensive intra-ocular ha?morrhagc — as 
to render restoi’ation of useful sight, or at least retention of the 
shape of the eyeball, beyond reasonable hope, it is wiser to remove 
the eyeball at once, rather than to run the risk of sympathetic ophthal- 
uiitis without compensating advantage. 

Staphyloma of the Sclerotic. — The sclerotic may become ectasied 
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(staphylornatous) either uniformly or in the form of localised bulgings. 
The most common condition under which we sec a uniform stretching 
of the membrane is in myopia, where thepostcrior pole of the eyeball 
and its ileighbourhood become distended as will be described in 
chap. XV. In buphthalrnos the whole sclerotic is stretched and 
the cornea participates in the distension (chap. viii.). Localised 
staphylomata of the sclerotic occur only in the anterior segment 
of the eyeball, and arc due to thinning, and consequent diminished 
resistance, so that the affected part can no longer withstand the 
normal intra-ocular pressure. This thinning is the result of deep 
scleritis (p. 171), gummata, or tubercular disease. After a time, 

high intra-ocular tension — brought 
on by closure of the angle of the 
anterior chamber, resulting from 
the distortion of the eyeball, or 
from complete ring synechite 
(p. 180) in cases complicated with 
iritis — may become a second 
factor in the process. 

These ectasies or staphylo- 
mata are of a bluish-black colour, 
owing to the uvea, or the atro- 
phied remains of it, shining 
through the thin layer of sclerotic. 
The staphylomata occupy cither 
the equator of the eyeball near 
the insertions of the muscles 
(equatorial staphyloma), or they 
are situated in the portion of the sclerotic close to the cornea, 
where it is lined by the ciliary body (anterior or ciliary staphyloma) 
(Fig. 60).* The former can be observed only when the eye is turned 
well over to the opposite side. The anterior staphylomata may also 
bo single or multiple, and in the latter case they may become 
confluent and extend all round the cornea. A variety of the 
anterior staphyloma is termed intercalary staphyloma, to indicate 
that it has its origin in the narrow space between the ciliary body 
and the root of the iris. 

Treatment.— Fox e(|uatorial and anterior staphyloma, if the 
tension of the eye be high, an iridectomy, if it can be performed. 
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is indicated, and by means of it tlie proj^ress of the distension 
may be aiTested, and visioji preserved. Should an iridectomy lx; 
impracticable, excision of the eyeball will often have to be 
advised for the relief of pain, which is sometimes })res(;nt, or to get 
rid of the inconvenience caused by the large size of the eyeball, 
or on yesthetic grounds. 

* Congenital Defect of the Sclerotic. CoJohmna.—Thia foi ins an 

ectasy of the sclerotic commencing below the ])osterior pole of th(‘ 
eye, and extending forwards towards the ciliary region. It is 
accompanied by coloboma of the chorioid, and sometimes t)f the 
iris and lens as w(*ll, and is due to imperfect closure of the 
ehorioidal lissuie. 
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DISEASES OF THE UVEAL TRACT. 

Inflammations. 

The iris, ciliary body, and cliorioid ^ together forni the uveal tract. 
If it be remembered that they closely resemble each other histologi- 
cally, thattheir blood supplyis identical, and that they form with each 
other a continuous membrane, it is a matter of surprise that any one 
of these three divisions of the uveal tract can undergo inflammation 
while the others remain healthy. Yet this is by no means uncom- 
monly the case. But it is more common for at least two of them, 
and especially the iris and ciliary body, to be simultaiu^ously in- 
flamed (iriilihCijclitis) ; and the entire iiveul tract may be affected 
at o]ie time {hidO'Chormditis—-])y wliich term it is implied, not only 
that the iris and the cliorioid are diseased, but also the intervening 
portion of the tract, the ciliary body). If all three portions be 
affected, one of them may be much more affected than cither of the 
others. Or, commencing in one portion, the inflammatory process 
often spreads to oJie or both of the other portions. 

Clinically we cannot always know whether only one or more than 
one division of the uveal tract is in a state of inflammation. This 
uncertainty is particularly liable to arise when there is severe acute 
iritis ; for then the symptoms present might all be derived from the 
inflammation of the iris alone, while the contracted and obscured 
pupil, opacity in the aqueous humour and cornea, and irritability 
of the eye, render impossible a diagnosis of chorioiditis by the 
ophthalmoscope ; and, whether in health or disease, the position of 
the ciliary body puts it always out of reach of ophthalmoscopic 
examination. Yet it may be taken for granted, that in every rather 
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severe case of iritis, particularly in those of syphilitic origin, more or 
less cyclitis is also present ; while a deep anterior chamber, diminished 
tension, tenderness on pressure, or punctate deposits on the posterior 
surface of the cornea increase the suspicion. In most cases of very 
slight iritis there is probably no cyclitis. 

It is only after the acute inflammatory symptoms liave subsided, 
and the pupil has become clear, that disseminated changes in the 
chorioid, opacities in the vitreous humour, and even retinitis and 
optic neuritis, which may lead to optic atrophy, can be discovered, 
with their corresponding depreciation of vision. 

It is convenient, in a systematic consideration of inflammation 
of the uveal tract, to discuss it under the separate headings of iritis, 
cyclitis, and chorioiditis. 

Inflammation of the Iris. Iritis.— Iritis is acute or chronic. 
Again, iritis is primary or secondary. In primary iritis, the iris is the 
original seat of the disease, and is not a result of some other diseased 
process in the eye. In secondary iritis, the inflammation has been 
caused by disease of the cornea or sclerotic, or is the result of swelling 
of an injured lens, the presence of an intra-ocular tumour, etc. 

Acute Iritis. — The Objective Sifns of Acute Primary Iritis, more 
or less marked according to the severity of the case, are : — (a) loss 
of lustre and of distinctness of pattern of the iris ; (h) change in 
colour of the iris ; (c) functional disturbances (impaired mobility) 
of the iris ; (d) contraction of the pupil ; (c) circumcorneal injection 
of the ciliary vessels. 

(a) The loss of lustre and of distinctness of pattern is due to an 
alteration in the endothelium, which covers the surface of the iris, 
to the presence of lymph in the iris and on it, and to cloudiness of 
the aqueous humour through which the iris is seen — caused by in- 
flammatory products held in suspension — and often, alsp, to some 
cloudiness of the cornea, (h) The change in colour is due to hyper- 
aemia of the iris, as well as to the presence of the inflammatory pro- 
ducts ; a blue iris becomes greenish, a brown iris yellowish, (c) 
The impaired mobility, and the (d) contracted pupil, are due to 
hyper8emia,to spasm of the sphincter iridis, and to posterior synechife, 
(c) The circumcorneal, or ciliary, injection (Plate II. Fig. 2) 
is due to engorgement of the episcleral branches of the anterior 
ciliary arteries which supply the iris. . 

Exudation of inflammatory products is present, in greater or less 
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(legreo, on eitficr surface of the iris, and in its stroma ; in the pupil, 
or rather on tlie anterior capsule of the lens in the pupillary area, 
and— when, as so often happens, cyclitis is associated with iritis— in 
the a(jueous hiiniour, and on the posterior surface of the cornea. 
As a consequence of the exudation in and on the iris, in addition to 
change in colour, and loss of pattern, the iris is often slightly swollen. 

Posterior synechia*. ^ — i.e. adhesions between the iris and the 
anterior capsule of the lens (Plate II. Fig. 2)— occur as a result 
of inllammatory exudation on the posterior surface of the iris, or 
oti its pupillary margin. The presence of posterior synechi® is 
ascertained l)y observing tin*. ])lay of the pupil when tlie eye is 
placed alternately in strong light and in deep shadow, or by ob- 
serving the efiect of a drop of atropine solution on the pupil, the 
latter dilating only at those places where there arc no synechia?. 
The pupillary margin may be adherent at one or two points only ; 
or there may be broad synechia* occupying at least a fourth, or a 
third, or even more of tin* margin of the pupil ; or there may be 
both small and broad syneclji;o present ; or, finally, the entire 
margin of the ])U])il may be adherent. If the entire pupillary 
margin have become adhercjit, the condition is termed complete 
posterior synechia (or circular posterior synechia, ring synechia, 
or exclusion of tlie pupd) ; and in such cases, especially if of some 
standing, atro])ine lias no effect on the pupil. When complete 
posterior synechia has develo])ed, the iris after a time becomes 
bulged forwards like the sail of a ship in the wind, by reason of 
accumulation behind it of a(|ueous hiunour, which now cannot 
escape into the aiitcrior chamber, and this condition is known 
as iris bombe : it is very liable to cause high tension of the eye 
(Secondary Glaucoma). 

If the area of the pupil be filled with exudation — lying on the 
anterior capsule of the lens— circular synechia being usually also 
present, the condition is known as occlusion of the pupil. 

Total posterior synechia is that condition in which the whole 
posterior surface of the iris is adherent to the capsule of the lens. 
It is rarely the result of ordinary iritis, but is seen frequently in 
sympathetic ophthalmitis. 

Exudation of inflammatory products into the anterior chamber 


to hind together. 
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causes turbidity of the aqueous humour, and sometimes these 
products sink to the bottom of the chamber and form a pseudo- 
hypopyon. In some rare cases, the exudation in the anterior 
chamber takes the form of a jelly-like mass, which may resemble 
a dislocated crystalline lens. On the posterior surface of the cornea, 
in some instances, exudation fastens itself as punctate deposits 
(so-(;allcd keratitis punctata), and these, and turbidity of the a([ueous 
hummer, indicate that the ciliary processes are involved in the 
inflammation. 

The Subjective Symptoms oj Acute Priniari/ Iritis are : — (u) pain, 
(/>) lacriination and photo])hobia, (c) and dimness of vision, (a) The 
pain is due to irritation oi the ciliary nerves in the inflamed part. 
Yet this pain is not always so much in the eye itself, as in the brow 
over it, in the corresponding^ side of the nose, and in the malar 
bone, and may extend to the whole side of the head. It varies in 
its intensity and is often more severe at night. Some forms of 
iritis are usually attended by much pain, while others are free from 
it. (b) The lacriination and photo])hobia are reflex effects from 
irritation of the fifth nerve, they are often absent, and are rarely 
pj'cscnt to such a degree as in some corneal affections, (c) Tlie 
dimness of vision is due to one or other or to all oi the following : — 
turbidity of the acpu'ous humour, punctate deposits on tlui posterior 
surface of the cornea, exudation of lymph on the pupillary area of 
the anterior capsule of the lens, opacities in the vitreous humour. 

A grave mistake into which beginners often fall is to take a case 
of iritis to be om; of conjunctivitis or scleritis (see pp. 415 and 169), 
the “ redness of the white of the eye ” l)cing that which misleads. 
The appearance of the iris itself—normal, or (exhibiting the signs 
of iritis — will chiefly assist in the diagnosis. Moreover, the pain 
in iritis is of neuralgic character, but in conjunctivitis, if there 
be any pain, it is similar to that caused by a foreign hody in the 
conjunctival sac. In iritis there is no discharge, while in con- 
junctivitis the (eyelids are gummed in the morning by muco -purulent 
secretion. The vascular injection in iritis is of the pericorneal 
ciliary vessels, but in conjunctivitis of the conjunctival vessels 
(Plate II.). In iritis, however, it often happens that there is con- 
junctival as well as ciliary injection. But, as already stated, the 
appearance of the iris itself is the most valuable guide in the diagnosis. 
Look at the iris. If the opposite eye he healthy, compare the iris in 
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the affected eye with that in the healthy eye. These are important 
precepts in the diagnosis of iritis. 

Etiology of Acute Primary Iritis.— By far the most common 
cause of acute primary iritis is syphilis, probably 50 per cent, of 
the cases being due to it. Other causes are gonorrhoea, tubercle, 
rheumatism, diabetes, enteric fever, pneumonia, influenza. 

Syphilitic Iritis.— It is usually in the secondary stage of 
acquired syphilis, along with, or following on, the papular skin 
eruption, that one sees iritis ; and, in the majority of cases, there 
is no characteristic appearance to indicate its specific nature, this 
diagnosis depending upon the general history, or on the presence 
of other signs of sypliilis. The plastic inflammatory exudation 
is present mainly on tlie surface of the iris, and along the pupillary 
margin, and often also in the pupil. The loss of lustre and of 
distinctness of pattern arc well marked, and there is considerable 
change in colour. Posterior synechiae always form, and it is 
occasionally in these cases that the gelatinous exudation in the 
anterior chambers mentioned above is seen. The circumcorneal 
injection is generally well marked, sometimes causing elevation 
of the limbus of the conjunctiva, and even general, although slight, 
chcniosis. The degree of irritation (pain, photophobia, and lacrima- 
tion) varies considerably, and is often slight, even where the appear- 
ances in the iris are well marked. 

Late in the secondary stage of syphilis, or within a year or so 
after the primary infection, a form of iritis may occur which can, 
indeed, be recognised as syphilitic. It is characterised by the 
formation of circumscribed nodules, or small condylomata, of a 
ycllowish'ied colour, the rest of the iris being apparently intact 
(Plate II. Fig. 2). These nodules vary in size from that of a 
hemp-seed to that of a small pea, and are situated usually at the 
pupillary niargin, occasionally at the periphery of the iris, and 
very rarely in the body of the iris. There may be but one nodule 
present, and there arc seldom more than three or four. This form 
is not common. 

Occasionally iritis occurs in the tertiary stage of syphilis, and 
then sometimes with the formation of inflammatory tumours in 
the iris, which are to be regarded as gummata. 

In inherited syphilis, iritis does sometimes occur without 
interstitial keratitis (p. 141), but is more frequently seen in 
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conjunction with the latter. Childhood and youth are the periods 
of life in which it is observed. 

Gonorrhceal Iritis. — This is not uncommon, and probably 
many cases of iritis reckoned as rheumatic are in fact due to 
gonorrhoea. The appearances are very similar to those of the 
iritis which occurs in secondary syphilis, but punctate deposits 
on the posterior surface of the cornea are more common in the 
gonorrhceal cases. Iritis does not attend on, nor immediately 
follow, a gonorrhoea ; but an attack of gonorrh(Bal arthritis, usually 
of the knees, always intervenes, and the interval between the 
attack of arthritis and the attack of iritis may be very length- 
ened — extending even to years. 

Tubercular Iritis. — Tubercle occurs in the iris in three forms ; 
of these, one, the conglomerate or solitary tubercle of the iris, will 
be described under the heading of New Growths of the Iris. It is 
not usually associated with iritis. The other forms are properly 
regarded as tubercular iritis. They are : — 

а. Very fine miliary nodules which occur iu the iris, cliielly 
at the angle of the anterior chamber, or near the pupillary margin, 
where they give rise to posterior synechiic. They are of a yellowish- 
grey colour, or, by reason of vessels which may form in them, they 
may be reddish, or cinnamon (coloured. There is some iritis, and 
often, also, punctate deposits on the back of the cornea indicating 
engagement of the ciliary body. The process runs a sluggish course, 
and is not painful ; the nodules increase in size slowly, cease to grow, 
become smaller, and finally disappear. This form of tubercular iritis 
has been termed by Leber attenuated tuberculosis of the iris, and its 
prognosis is favourable, although some derangement of sight may 
remain as a result of the iritis. The disease is often binocular. 

б. The second, and more common, form of disseminated tuber- 
culosis of the iris is also associated with iritis, accomjJanied with 
much ciliary injection. But in this form, along with small nodules, 
there are some of larger size — so large, sometimes, as to touch the 
back of the cornea. They arc of a pale buff colour, and may be 
scattered over the whole iris, although their seat of election — a 
rather important point for the diagnosis — is the angle of the anterior 
chamber. This form is frequently, and in our experience at the 
Victoria Hospital commonly, associated with tubercular disease of 
the true cornea (tubercular kerato-iritis), which is manifested by a 



1H4 


Dh^IiJASES OF THE EYE. 


[C^FIAP. VII. 


(liiTuso liazc in the deep layers of the cornea, and by the presence, 
in the same layers, of scattered small and large greyish-yellow 
infiltrations, each of them surrounded by a less intense halo. A 
vascular network, derived from the deep marginal vessels, forms 
about these corneal infiltrations. Punctate deposits are present 
on the back of the cornea, and the aqueous humour may be hazy ; 
and if tlie vitrcfius humour can be examijied, it, too, may be found 
more or less opaqiu*. This form usually goes on to complete loss 
of sight if untreated . At a late period, the growth of tubercle ceases, 
and the sha})e of the eyeball, with more or less opa(]ue cornea, 
may be retained : or caseation, followed by phthisis biilbi, may re- 
sult. One or botli (‘yes may bo attacked. Pain is not a pro- 
minent symptom— in many cas(‘-s there is none. 

The diagnosis of tuberculosis of the iris cannot be made off-hand 
from the })resenc(5 of nodules in the iris, as nodules occur in other 
forms of iritis, notably in some cases oi syphilitic iritis. The 
syphilitic condyloma is of a yellowish-red, while the tubercular 
nodule is of a gr(^yish-red or of a buff colour, and often presents 
a somewhat translucent a])p(‘,arance. Those cases of nodular iritis 
which are accompanied by infiltrations in the deep layers of the 
cornea, as above (iivscribcd, can be regarded with great certaijity 
as tubercular. But the history of the patient— exclusion of syphilis, 
acquired or congenital — his present state as regards tubercle else- 
where in the system, and the family history as to tubercle must 
be investigated. As tubercle of the iris commonly occurs in child- 
hood or in early youth, the exclusion of accpiired syphilis is not 
often difficult, and the piosence or absence of the stigmata of con- 
genital syphilis decides the diagnosis in that respect. In leuciemia, 
and in pseudo-leucamiia, iritis with formation of nodules occurs, 
and also in ophthalmia nodosa (p. 84). 

kSigns of former, or of existing, tubercular disease elsewhere in the 
body are obviously of great value for the diagnosis, for intra-ocular 
tuberculosis is always a secondary or metastatic condition, the 
primary focus being elsewhere in the system. Should no such focus 
be found, it must be remembered that it is possible for a small 
tubercular deposit to be present in the body, which may cause no 
symptom, and which may escape detection by physical examination ; 
in short, intra-ocular tuberculosis, although not the primary focus, 
may be the first indication of tubercular infection. 
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The mieroscopical examination of a portion of the iris removed 
by iridectomy is conclusive for the diagnosis, if tubercle bacilli can 
be found in it, but this is rarely so. An inoculation experiment, by 
the insertion of a portion of the iris into the anterior chamber of 
a guinea-pig’s eye, gives a more certain result. Neither of those 
measures, however, is admissible, as iridectomy is liable to cause 
the iritis to take on renewed activity. 

Gourfein has proposed, and successfully practised, drawing off 
the aiiueous humour from the tuberculous eye with a fine hypo- 
dermic syringe, and injection of it into the anterior chamber of 
a guinea-pig's eye, where it gives rise to tubercular iritis. This 
proceeding is harmless, but is only of use in fresh cases. 

Finally, for diagnostic purposes a hypodermic injection of 
tuberculin may be used. Of Koch's old tuberculin a dose of 1 m.gr. 
of the dry substance is injected. If the disease be tuberciilar, a 
sudden and decided rise of temperature may take place, and as 
rapidly subside : and occasionally there is a passing local reaction 
in the eye. If there be no increase of temperature, a double dose 
is given /the next day but one. Hut if there have been a slight 
elevation of temperature, even if it be only ] degree, the dose is not 
increased, and after the temperature has again become quite normal, 
the same dose is repeated. It will often b(‘ noted that the second 
reaction which now occurs— although the dose is the same — is more 
marked than the first. This, in Koch’s opinion, is an exceedingly 
characteristic occurrence, and may be taken as an unfailing sign of 
the ])rescjice of tuberculosis. But if iio rcjaction follows on the low 
doses, then a dose of 5 m.gr. and finally, if necessary, one of 10 m.gr. 
is given, or, to make (juite sure, this last dose may be repeated. If 
then there be no reaction, the presence of tubercle may be excluded. 
The reaction may be looked for in from twelve to eighteen hours 
after the injection. This method is the one we employ. Von 
Pirquet’s Cuti-lieaction may be employed. 

Calmette’s Ophthalnio-Reaction cannot be recommended for 
tliaguostic purposes in cases of tubercular disease of the eye ; for, 
iiidess in perfectly healthy eyes — and sometimes even in them — it 
N liable to set up troublesome and even serious diseases of the 
conjunctiva or cornea. When this method is employed, care should 
I'C taken that the preparation of Koch’s old tuberculin employed 

perfectly fresh. 
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Rheumatic Iritis. —This is usually of the form which is common 
in the early secondary stage of syphilis (p. 182 ), but it is. accom- 
panied by circumcorneal injection, which is great in proportion to 
the other signs of iritis present. The pain is often peculiarly severe, 
and again the attack may be painless. Iritis is not found in associa- 
tion with acute rheumatic arthritis, but rather with the sub-acute 
articular rheumatism, which attacks now one joint and again another 
through several months of the year, in the winter and spring. Rheu- 
matic iritis is very liable to recur. 

Treatment of Acute Primary Iritis.— k mydriatic is in all cases 
the most important means. Most commonly a solution of atropine 
(Atrop. sulph. gr. iv., Aq. dost. 3j) is used as eye-drops. An atom of 
sulphate of atropine in substance, placed in the conjunctival sac, 
gives a very active reaction. It is also used in the form of oint- 
ment (Atrop. sulph. gr. iv., vaselin 33), ajid in gelatine discs. 

By paralysing the sphincter iridis, atropine provides rest for the 
inflamed iris ; and, if adhesions have already formed, the dilatation 
of the pupil may break them down, while if none be as yet present, 
the dilatation will greatly aid in preventing their formation. Again, 
owing to diminished volume of the iris, its vessels contain less blood, 
and the hypeiumua of the inflamed part is reduced. Yet in cases 
of irido-cyclitis, wheie the cyclitis is the prominent factor, atropine 
does not always promote the cure, for by depleting the vessels of the 
iris it engorges those of the ciliary body. 

To produce a maximum effect on the pupil, where it is desired 
to break down adhesions, six drops of the atropine solution should 
be instilled into the eye, with an interval of from five to ten minutes 
between each ; and in this way the atropine from each drop has tinu* 
to make its way into the anterior chamber, and finally the accumu- 
lated effect of all six is obtained. More than one drop can hardly be 
retained in the conjunctival sac at a time. The use of cocaine 
(2 per cent.) along with atropine ensures a maximum dilatation. A 
drop of the atropine solution into the eye from once or twice to four 
times a day is required, in order to maintain the desired dilatation 
of the pupil ad juaximum^ in a severe case. 

Some individuals are peculiarly susceptible to atropine poisoning, ^ 
of which the symptoms are : — dryness of the throat, fever, fullness 
in the head, headache, delirium, coma. The antidote is morphia, 
of which I grain used hypodermically neutralises grain of atropine 
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III the system. Atropine poisoning can occur by the introduction 
(»f the solution into the stomach through the lacrimal canaliculi, 
nose, and fauces ; and to prevent this the finger of the patient may 
j)e placed in the inner canthus, so as to occlude both canaliculi during, 
iind for some moments after, the introduction of the drop into the 
eye. 

After use of atropine in some persons the skin of the lower eyelid, 
or of both eyelids, becomes eczematous, red, swollen, and painful ; 
and in other cases after long use follicular conjunctivitis is in- 
duced. If these complications occur, solution of scopolamine -j- 
per cent, should be substituted for atropine, and suitable remeditis 
used for skin or conjunctiva. 

In old people tenesmus and retention of urine sometimes result 
from use of atropine. 

AtropinC) W'hile it is so useful in the treatment of inflamma- 
tions of the iris, ciliary body, and cornea, is of no benefit in 
many other diseases of the eye, and is positively harmful in some 
of them. It is necessary to make this statement very explicitly, for 
many medical men, wdio have not devoted attention to the subject 
of eye-disease, include atropine in every eye-lotion they prescribe. 
If the disease prescribed for be conjunctivitis, the atropine is cal- 
culated rather to increase than to relieve the conjunctival affection ; 
while, if the patient be advanced in life, there is always the danger 
that a tendency to glaucoma may be present, and in such a case 
the dilatation of the puj)il caused by the atropine*, will be sufficient 
lo bring on an attack of acute glaucoma. It falls to the lot of most 
ophthalmic surgeons to be called, at one tinui or another, to a case 
of acute glaucoma caused by the use of atropine in this thoughtless 
manner. 

Dark protection spectacles should be worn by patients suffering 
fiom iritis ; and in severe cases, especially in cold weather, the eye 
should be covered with a thick pad of cotton wool, and the patients 
should be confined to a dark room, and even to bed. 

Hot fomentations*— every two hours for twenty minutes— are of 
h( iiefit in all forms of acute iritis, and they relieve pain. Dio«Mie is 
al.^o useful in relieving pain, and seems to promote the cure. If the 
p^iin be severe at night a hypodermic injection of morphia may be 
Should there be much irritation, pericorneal injection, or 
cht mosis, leeching at^^he external canthus over the orbital margin 
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is of use. Occasiotial gentle purgatives are desirable. Blistering 
oil the temples, or behind the ear, has been a favourite item in the 
treatment of iritis ; it adds to the annoyance of the patient, and 
as a remedy it is valueless. 

In addition to the foregoing measur<‘s which are applicable in 
all cases, the sp(‘cial etiological moment must be considered in the 
treatment of (^ach case, as follows : — 

Trcainmil of Hijphililic fr if is.— A h it is important to obtain rapid 
absorption of tin* inflammatory products so abundantly thrown out, 
and which would soon cause extensive damage to the eye, the system 
should be put under the influence of mercury as (piickly as possible, 
by the use of mercurial inunctions ; or by small doses of calomel in- 
ternally : or by intra-muscular injections, I grain of inetallie mercury 
being injected once or twice a week in the form of a cream made with 
lanolin as recommended by Lambkin. The reports published of 
the efl'ect of salvarsan in syphilitic iritis are very favourable. When 
the acute symptoms have passed away, an after treatment with 
iodide of jiotassium should be (‘mph»yed.' Tn iritis due to congenital 
syphilis, nieriniry is not gimerally indicated, but the syrup of the 
iodide of iron, and a, general tonic treatment is prefiM’able. In cases 
of aeijuired syphilis, as there is a marked tendency of iritis to relapse, 
it is important that, for some weeks after the acute stage has passed, 
the pupil should be kept under the influence of atropine, the eyes 
})rotected with dark glasses, and the internal administration of 
iodide of potassium continued. 

An attack of sy})liilitic iritis may last from two to eight weeks, 
and cases which seem to be slight—f.c. where tiie pujiil dilates well 
and rapidly to atropine, and where but little lymph is thrown out— 
sometimes cause disappointment by their slow recovery. It is 
possible that an attack of iritis, if carefully treated from the begin- 
ning, may leave the eye in as healthy a condition as before, but it 
is more common, in spite of every effort, to find isolated posterior 
synechhn, or a circular synechia, left behind. The presence of a few 
isolated synechia', if the pupil be clear, is in itself harmless to sight ; 
but, if relapse should take place, and fresh adhesions form, a 
complete posterior synechia (p. 180 ) going on to iris bombe may 

^ Iodide of potassium niiiat not be prescribed in eonjimction witii 
treatment by injections of metallic mercury. 
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ultimately be established. Complete posterior synechia may of 
course result from the first and only attack of iritis. 

In some cases of iritis, the vitreous humour becomes more or 
less opaque, and this condition does not always disappear as the 
iritis gets well ; indeed, it may not be possible to ascertain its 
presence until after the inflammatory ])rocess in the iris has sub- 
sided. In these cases the ciliary body has participated in the in- 
flannnation, although there may have been no punctate deposits 
on the cornea. Again, there may liave been some chorioiditis a!ul 
retinitis during the attack. Great and permanent deterioration of 
vision may result from such complications ; and this emphasises the 
importance of a cautious prognosis at the commenceuient. 

In complete posterior synechia, after the acute iritis has sub- 
sided, an iridectomy is indicated to restore communication between 
the posterior and anterior chambers. For the treatment of opacities 
in the vitreous Inimour see chap, x., and of syphilitic chorio- 
retinitis see chap. xi. 

Treatment oj Tubercular Iritis , — (Jascs of attemuated tuberculosis 
of the iris simply rccpiire local treatment with atropine, hot fomenta- 
tions, and protection spectacles. 

In the treatment of the more pronounced lorm of tubercular 
iritis, the tubercular ijifection must be combated, and the chief 
therapeutic measure of value for this purpose is inoculation with 
tuberculiji. The method we employ at the Victoria Hospital is as 
follows ; — 

The preparation used is Koch’s Tubercle Bacilli Emulsion. 
The patient’s temperature having been ascertained to be normal, a 
hypodermic injection of 1 c.c. of the ‘ fifth dilution,’ representing 
O'OOOOOS m.g. of the bacillary substaiuic, is given. The temperature 
is taken every two hours, and if in the course of twenty-four hours 
there be no reaction, an injection of 1 c.c. of the ‘ fourth dilution,’ 
equal to O'OOOOS of the bacillary substance is given. The dose is 
thus gradually increased at intervals of one or two days, unless the 
temperature be raised, until the original liquid is reached, 1 c.c. of 
which contains 5 m.gr. of the substance. When the higher doses are 
given, the intervals should be considerably longer, and if, after any 
dose, a rise of temperature of 0*5 a degree or more take place, the 
previous dose is repeated, and an increased dose is not given until a 
general reaction ceases to be caused. In the majority of cases treated, 
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marked improvement became apparent within a few weeks, the 
nodules in the iris becoming smaller and less vascularised, the deep- 
seated corneal infiltrations thinner, the punctate deposits fewer, 
and the eye less irritable and injected, until finally, with continued 
treatment, all tubercular deposits and infection disappeared, leaving 
only such permanent damage to the eye and sight — due to corneal 
changes and pupillary occlusion — as may be proportional to the 
duration and severity of the disease before treatment took effect. 
The treatment is a protracted one, as long as six months, possibly, 
being needed to efl’ect cure in a severe case. 

Valuable adjuncts in the treatment with tuberculin are local 
hot fomentations, with the administration internally of citric acid — 
a decalcifying agent, to reduc.e the c.oagulability and viscidity of 
the blood — cod-liver oil, and syrup of the iodide of iron. 

On the question as to whether an eye which is disorganised by 
intra-ocular tuberculosis beyond hope of recovery should be excised, 
opinions are divided. Were the eye the primary focus, excision 
might be indicated in even a less advanced stage. But cases are 
on record in which, soon after excision of a tubercular eyeball, 
death from tubercular meningitis, or from acute miliary tuberculosis, 
took place ; and which were therefore suggestive of dissemination 
of the tubercle as direct result of the operation. We can offer no 
experience of our own in this connection, but it would seem that 
there is a risk in removing the eyeball in these cases. Where ex- 
cision is not undertaken, extension of the disease to the optic nerve, 
and so to the brain, is exceedingly rare. 

For Rheumatic Iritis the general treatment is the same — salicy- 
late of soda, aspirin, ct(*. — w^hich is found useful for rheumatic 
symptoms in other parts of the body. 

In Gonorrheeal Iritis, too, treatment with salicylate of soda is 
the moift successful. Injection of the gonococcus serum has given 
good results in the few cases so far reported. 

Chronic Iritis. — Practically the only objective sign of a slight 
case of (chronic iritis is posterior synechife with, it may be, some 
slight pupillary exudation. Or, in addition to posterior synechise, 
there may be punctate deposits. Or, the latter may be present 
without synechia*, when the case is to be regarded rather as one of 
chronic cyclitis. In the severer cases, the stroma of the iris is 
distinctly altered as regards colour and pattern, there are abundant 
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deposits on the back of the cornea, and opacities in the vitreous 
humour. There is no pericorneal injection in chronic iritis, or, 
at most, it is slight, occasional, and ephemeral. 

The chief, or only, subjective symptom in chronic iritis is defective 
vision, and this it is which brings the patient for advice ; for there 
is little, or no pain, photophobia, or lacrimation. On examination, 
some of the above-mentioned objective signs arc found, and inquiry 
elicits the fact that, except for gradual failure of sight, the patient 
has had little trouble l)eyond an occasional ‘ cold ’ in the eye— i.e. 
slight ciliary injection— which lasted a few hours, or a day or so at 
a time, in the (joursc of preceding years. 

The slighter cases of this affection which are confined to the 
iris, and do not run a long course, may not cause serious loss of sight. 
The more severe cases, accompanied by eyeditis and punctate 
deposits, are liable to be complicated with high tension (secondary 
glaucoma), owing to blocking of the angle of the anterior chamber 
with exudation, which seriously endangers vision. 

In the severest cases the whole uveal tract is involved, and 
the term Chronic> Uveitis becomes applicable to the condition. 
The exudation of inflammatory products is very great, with the 
following results marked punctate deposits— giving rise to paren- 
chymatous opacity of the cornea— turbid aqueous, atrophy of the 
iris, posterior synechiae going on to exclusion of the pupil, often 
occlusion of the pupil, iris bombe, opacity of the vitreous humour, 
('ataract, atrophy of the chorioid and retina, high tension owing 
to iris bombe, absolute blindness, staphyloma of the globe — or, 
in the last stages, the eye may become phthisical instead of staphy- 
lomatous. In some few cases iris bombe may not come on, and 
complete blindness may jiot result, rendering the prospect of a, 
cataract extraction fairly good. 

Pathogenesis . — Chronic Iritis and Chronic Uveitis filequently 
occur, or rather commence, in youth, and are more common amongst 
females than males. The severe cases may continue intermittently 
for many years before complete blindness is reached. S 3 ^hilis 
IS not often a cause of chronic uveitis. Tubercle is now held to be 
its cause in a considerable proportion of the cases, and it is necessary 
to give diagnostic injections of tuberculin to decide the diagnosis 
{p. 185). Auto-infection, derived from the mouth or intestine, is 
also held to account for a large number of cases. 
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Trealmmt oj Chronic Iritis and of Chronic Uveitis.— hi addition 
to the usual local measures — atropine, hot foraeiitatioiis, dioniiie, 
protective dressing — siih^conjunctival saline injections (chap, x.) 
are indicated. Paracentesis of the anterior chamber (p. 119) may 
also be used with advantage, and can be repeated about once a 
week. It may be assumed that the hyperamiia of the uveal tract, 
which immediately follows the () 2 )eration, promotes the access of 
ariti-bodicK and other heahnj* substances to the diseased membrane. 

If the disease })e due to tubercle, a course of treatment with 
tuberculin (p. 189), concurrently with the above local treatment, 
is indicated. Or, if auto-infection be the cause, the teeth and 
gastro-intestinal tract must be put into healthy condition. 

Inflammation of the Ciliary Body : Cyclitis— Cyclitis, 
as has been stated, attends all cases of severe ac-iitc primary iritis, 
and often many of the slighter cases, whatever he their etiology, 
a fact which has been dcmonstratiHl by jnitliological examination. 
Yet, very frequently, there are no clinical signs of its presence, or 
they are masked by those of the iritis. The most common clinical 
sign of cyclitis in thesi* cases is fine punctate deposits — often so 
fine as to bo discernible only with the combined focal method, or 
with the coriK'al microscojic — on the back of the cornea, with, it 
may be, slight turliidity ol the aipieous hiimonr, and occasionally 
the formation of a small pseudo-hypo))yon. The ciliary processes 
it is which secrete the aqueous humour ; and, when they are in- 
flamed, the inflammatory products are hable to pass from them, 
and to appear in the above forms in the anterior chamber. 

Owing to gravitation, the lower quadrant of the cornea is the 
part; on which the punctate deposits are usually precipitated. TIk^ 
part of the cornea which is thus affected is often of a triangular 
shape, the base of the triangle corresponding with the lower margin 
of the cornea, the apex being directed towards the centre of the 
cornea, with the finer dots near the apex. The triangular shape 
results from the motions of the eyeball. In many cases, however, 
nearly the whole cornea is more or less affected. 

In cases where the punctate corneal deposits continue for a 
length of time, permanent secondary change^} in the true cornea 
take place — in consequence of the resulting degeneration of the 
endothelium on the posterior corneal surface — and a consequent 
triangular opacity at the lower part of the cornea will ever 
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.litorwards indicate the nature of the process which has gone 
before. 

Opacities in the vitreous humour— which is also nourished hy 
the cilmij processcu—especially in its antorior part, are another 
frequent result and sign of cyclitis. 

But acute cyclitis is sometimes seen without iritis. Its signs, 
in a severe case, in addition to those above mentioned, are 
Marked circumcorneal injection, pain on pressure of the (uliarv 
deep anterior chamber owing to hyper-secretion of the 
ji([U(‘ons humour or to retraction of the root of the iris, and nodema 
of tlic upper lid. There is danger of increase of the intra-ocular 
tension, owing to the tendency to blocking of the angle of the 
anterior chamber with inflammatory exudation. 

In some cases the inflammatory products are thrown out abun- 
dantly behind the iris in the posterior chamber, causing a total 
posterior synechia (p. 180) with the result that the posterior 
chamber becomes completely obliterated ; and. consequently, the 
anterior chamber, especially at its periphery, is made excessively 
<leep, and the pupd dilated. In the^se cases the intra-ocular tension 
js reduced. Severe ('.ascs of cyclitis, or of irido-cyclitis, when they 
continue for long, very often become complicated with cataract, 
owing to derangement of the nutrition of the lens. In consequence 
of shrinking of the vitreous humour, didaidiment of the retina is 
another frequent c.omplicatioii of these cases. Finally, shrinking 
of th(‘, globe (phthisis bulbi) is in many instances the ultimate result. 

In Chronic Cyclitis the circ.umcorncal injection is slight. The 
anterior chamber is often at first deeper than normal, owing to 
liyper-secretion of aqueous humour from the ciliary body ; there are 
punctate opaidties on the posterior surface of the cornea ; and 
the anterior part of the vitreous humour is filled with fine dust-like 
opacities. Iritis may come on (chronic irido-cyclitis), and glau- 
comatous increase ot tension, owing to blocking of the angle of 
tlie anterior chamber. Unless increase of tension give rise to it, 
i>ain is not often present. 

Syphilitic Cyclitis.— -Unle.ss when assoidated with syphilitic iritis, 
f^v])hiliti(j (yclitis cannot be recognised as sudh. 

* Syphilitic Gumma of the Ciliary Body .—This is rare, and 
'^•‘longs to the tertiary stage of syphilis, although it is sometimes 
-"^''on much earlier. It is always preceded by acute irido-cyclitis 
13 
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' of the usual plastif*. ty])e. It appears at first as a small circumscribed 
nodule with smooth round surface slightly raised over the surface 
of the sclerotic in the ciliary region. It sometimes increases in size 
very rapidly-— and is then attended by violent iritis and much pain 
—and again but slowly. It may attain the size of a pea, or even of 
an almond, and may extend some way around the cornea, presenting 
a reddish, vidlowish, or bluish colour. After a time, in the less 
severe cases, the gumma becomes smaller and disappears, leaving 
a dark cicatrix in the sclerotic. But in other cases it breaks through 
the sclerotic, although very rarely through the conjunctiva, by 
destruction of tissue ; aTid when this has taken place the tumour 
grows smaller and undergoes absorption, and the eye becomes 
])hthisical. The gumma may also grow into the anterior chamber, 
and but rarely into the vitreous humour. The interval between 
the ap])earanc-(‘ of the gumma and completion of the process is 
from a few days in the very acute cases, to several weeks in the 
more chronic case's. The bulbar conjunctiva is hyperfomic, and 
often cheiiiotic. In the cornea there is generally a slight diffuse 
opacity with stijipling of the epithelium, and there may be posterior 
punctate deposits. 

The Severe acutc' (‘as(‘s are accompanied by intimse inti'rstitial 
keratitis, mdema of the ujiper lid, and violent pain. The mildest 
cases may end with retention of fair vision, but in most instances 
serious damage to sight results; while, in very many, vision is totally 
lost, and the eye becomes jdithisical. In many of the recorded 
cases the eye was excised in the acute inflammatory stage on account 
of agonising pain. 

* Tubercular Cyclitis.— This is frequently associated with tuber- 
cular iritis, although its presence cannot be clinically detected. 
Yet in some cases the disease in the ciliary body assumes the form 
of a large nodule, or even a tumour of considerable size— or there 
may be more than one of these— -and causes staphylomatous bulging 
at the c.orneo -scleral margin, which may go on to rupture externally. 

Treatment of Cydiiis.—Thk follows very much the lines of the 
treatment of iritis. Atropine, by paralysing the ciliary muscle, 
acts favourably on the disease. On the other hand, if the pupil 
be dilatable, atropine causes engorgement of the ciliary body by the 
blood driven out of the iris. Consequently, its effect on the 
symptoms must be watched, and it may become necessary to 
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Fh;. 2 . Disseniinaled Choiioiditis. 




PLATE III 
{To face page 196) 

Fig. Chorioido-Retinitis in an early stage. A central area of haziness 
extends around the disc and macular region^ rendering the outline 
of the form indistinct, and concealing the retinal vessels in places. 
The veins are somewhat engorged. Soft-edged yellowish white spots 
of chorioidal exudation are visible farther out towards the periphery. 
A retinal vein passes over one of these spots. 

Fio. 2.— Chorioido-Retinitis in a later stage. The retinal haze has dis- 
appeared. Irregular patches of atrophy of the chorioid are scattered 
over the periphery, some of them bordered by pigment. Spots of 
black pigment surrounded by a narrow yellow zone are also to be 
seen. The chorioidal vessels are rendered visible close to the disc, 
owing to atrophy of the pigment-epithelium. 
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dispense with its use, and even for a time to substitute a myotic. 
Hot fomentations to the eye, and a warm bandajjfc, and, in acute 
( iises, leeching at the external canthus are serviceable. 

In chronic cyclitis sub- conjunctival injections of normal solution 
of salt are indicated ; and, if the intra-o(‘alar tension become high, 
paracentesis of the anterior chamber should be })erformed. 

In syphilitic gumma of the ciliary bodv^ an active mercurial 
treatment is necessary. Salvarsaii is very effectual. In t uber(*ular 
disease, treatment with tuberculin affords tin' best prospect of cure. 

* InflaimnatioilS of the Chorioid (xopiov, the chorion, hence 
chorioid, like the chorion ). — There are two chief forjns of inflammation 
of the chorioid, the exudative and the purulent. 

Of the exudative form, again, there are several kinds, namely — 
disseminated chorioiditis, central senile guttate chorir)iditis, central 
chorioiditis, and syphilitic chorio-retinitis. 

Disseminated Chouioiditis.— The usual O]>hthalmoscopic 
Appearances of this disease (Platie III. Fig. 2) consist either in 
round white spots of different size with irri'gular black margins, 
or in small spots of pigment, these changes being siirrounded by 
healthy chorioidal tissue : or, there may be few or no white patc'hca, 
but rather spots of pigment surrounded by a pale margin. The 
retinal vessels are seen to pass over the patches. The number of 
these pat(‘hes or spots varies according to tlu' intensity of the 
disease. Their position is at first at the peripluTy of the fundus 
only, but later on they appear also about the posterior pole of the 
ey(‘. 

These appearances, however, represent a rather late stage of 
the disease, the early stage coming but rarely under observation. 
I1 consists in small circumscribed plastic exudations into the tissue 
ol the chorioid, which, if seen with the ophthalmoscope (PJatc III. 
Fig. 1), give the appearance of pale pinkish-yellow or greyish spots 
iieliind the retinal vessels. These exudations may undergo ab- 
^oiption, leaving tlie (‘horioid in a fairly healthy state ; but, more 
usually, they give rise to atrophic cicatrices, in which the retina 
becomes adherent, with proliferation of the pigment-epithelium 
hiyer in their neighbourhood, and hence the white patches with 
hlack margins above described. It is this form of chorioiditis which, 
’u its earliest stages, is often associated with inflammatory processes 
ni the iris or ciliary body, either as a primary or secondary affeid-ioii. 
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But, again, in many instances the disease does not extend beyond 
the chorioid. 

Sometimes, in addition to the above changes, the pigment- 
epitlielium layer all over the fundus becomes atrophied, exposing 
to view the vascular network of the chorioid, while here and there 
small islands of pigment are present. 

Opacities in the vitreous humour are sometime^s found. 

ASympioms.— Diminution in the visual acuity, especially if the 
mac'ula be involved. There also may be subjective sensations oi 
light or colours, positive scotomata (dark areas visible to the patient), 
and distortion of objects (rnetamorphopsia), or alteration in their 
size (mcgalopsia and micropsia). Night-blindness is not uncommon. 

eWses.— Disseminated chorioiditis is due to acquired syphilis 
in a considerable number of the cases, and possibly in some it mav 
be tubercular. But in a very large proportion of cases no ascertain- 
able cause exists ; and these cases, there is reason to suspect, ar(' 
congenital, and probably many of them are dependent on an 
inherited syphilitic taint. In eyes with congenital cataract, patclu‘s 
of chorioiditis are often found. 

/^rof/nom. ““Disseminated chorioiditis is always a serious and 
very chronic- disease, fresh spots of exudation making their appeai - 
ance from time to time, and complete recovery cannot be looked for. 
The degree of defect of sight it may cause in the early stages depends 
mucli on the extent to which the region of the macula lutoa lias 
been involved. In advanced cases the optic nerve and retin.i 
become atrophied, and still later the lens becomes cataractous. 

Treatment . — In fresh cases due to acquired syphilis, a prolonged 
but mild course of mercurial inunctions is the most suitable measure, 
to be followed by a lengthened course of treatment with iodide of 
potassium. Where an inherited syphilitic taint is suspected, 
iodide of iron or iodide of potassium internally may be of usi‘. 
Both in the acquired and congenital cases salvarsan will be of 
service. If tuberculosis be the cause, a course of tuberculin inocula- 
tions should be employed ; while, in the cases due to other causes, 
small doses of perchloride of mercury may be given ; and in aJl 
cases sub- conjunctival injections of 4 per cent, solution of common 
salt are indicated. Dark protection spectacles should be woin,’ 
and absolute rest of the eyes from all near work insisted upon, 
long as the disease is active. 
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♦Central Senile Guttate Chorioiditis.— Under this name 
.(11 appearance has been described by Mr. Wareii Tay and others, 
which consists of fine white, pale yellow, or glistening; dots, best 
s('cn in the upright image, and situated chiefly about the macular 
Kigion, or between this and the optic papilla. These dots are due 
io colloid degeneration with (“halky formations in the vitreous 
Liver of the chorioid, which give rise to secondary retinal changes. 
'Hie appearances must not be confounded, as they sometimes have 
lieen, with those of retinitis punctata albescens ((‘hap. xi.), which 
is an entirely different disease. The functions of the retina usually 
suffer ill a marked manmu’, so that a partial central scotoma may 
Ik' produced ; but some cases have been observed, in which vision 
icas but little, or not at all, aflec.ted. 

This disease attacks both eyes, (dther simultain'oiisly or with 
ail interval, and is most often s(*.(*n in ])ersons of advanciMl life, 
although it is also found in middle age, and ('.ven in youth. 

Treatment is of no avail. 

* Central Chorioiditis. — This is an exudation at the macula 
liitea, without any similar disease elsewhere in the fundus. Absolute 
central scotoma is its prominent symptom, and syphilis its usual 
cause. 

TreMment . — Active mercurialisation ; and, where this can be 
adopted early, the prognosis for recovery of sight is fairly good. 
Sub-conjunctival salt injections aid the cure. 

Syphilitic Chorioido-Retinitis.— Bee Syphilitic Retinitis, 
cluip. xi. 

Purulent Chorioiditis, — This consists at first in a purulent 
•'xtravasation between the chorioid and retina, and into the vitreous 
humour, recognisable by the yellowish reflection obtained from the 
interior of the eye on illuminating the pupil with the ophtha\pfioscope 
mirror. The eyeball may become hard, the pupil dilated, and the 
mitcrior chamber shallow. Purulent iritis with hypopyon soon 
' <unes on, and the cornea may also become infiltrated and slough 
away. Th('jc is usually considerable chemosis, and the eyeball is 
M'islicd forwards by inflammatory a*dema of the orbital connective 
^ iNsue. The eyelids are swollen and congested. There is intense 
imlsating pain in the eye, and radiating pains through the head; and 
m this stage all the tissues of the eyeball are engaged in the purulent 
uiflammation, and the condition is termed Panophthalmitis. 
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Purulent (ihorioiditLs docs not reach this latter stage in every 
case, but may remain confined chiefly to the chorioid, vitreous 
humour, and iris. The pain in these cases is not severe ; and 
when the affection o(‘curs in children it may be mistaken for glioma 
of the retina (chap, xi.) ; indeed, the name ‘ pseudo-glioma ’ has, 
unfortunately, been given to it. Tt must, however, be stated, 
that very recent investigations go to show that pseudo-glioma has 
its origin in the retina rather than in the chorioid. It is distin- 
guished from glioma by th(‘ muddy vitr(*ous usually present with 
it, by the ])osterior synechijc, and by the retraction of the ])eriphery 
of the iris, with bulging forwards of its ])upillary part. 

Causefi. — Tlw most common causes ol purulent chorioiditis 
are : perforating wounds of the eyidiall, whether accidental or ojiera- 
tive ; for(‘ign bo(li(‘s piercing and lodging in the eyeball ; and 
puruhmt kiTatitis. It may also come on suddenly in eyes which arc 
the subjects of incarceration of the iris in a corneal cicatrix, through 
infection of the incarcerated iris. 

Again, it is seen as embolic or metastatic chorioiditis, in con- 
nection both with epidemic and sporadic cerebro-spinal meningitis 
(chap, xiii.) ; in some cases of m(‘tria, similarly as purulent retinitis 
(chap, xi.) ; in pyamiia of the ordinary type ; and in endocarditis. 

In infancy and childhood, besides its occurrence with cerebro- 
spinal meningitis, it^ has been known to be caused by, or associated 
with, inherited syphilis, measles, bronchitis, diarrhcca, hooping- 
cough, and omphalo-phlebitis ; and some infective, blood-disease 
is the fundamental cause of the process in every case, although it 
is not always possible to d(‘terinine its source. 

Prognosis . — The ultimate result in the vast majority of cases 
is loss of sight, with phthisis bulbi. The severe cases go on to 
rupture^)! the eyeball through the cornea or sclerotic, after which 
the pain subsides. It would seem from the description of authors 
who have seen much of ejiidemic cerebro-spinal meningitis, that a 
certain number of cases of irido-chorioiditis occurring in the course 
of that disease do recover with retention of good sight. 

The shrunken eyeballs produced by panophthalmitis arc not 
generally painful on pressure. They are not very liable to give 
rise to sympathetic ophthalmitis, and the latter statement is also ' 
true of the acute purulent process itself. It is cases of traumatic 
plastic irido-chorioiditis which produce sympathetic ophthalmitis. 
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Treatment may be said to be powerless in this disease. The 
utmost one can do is to endeavour to diminish the pain in the 
very severe cases by warm fomentations, poultices containing 
conium, hypodermic injections of morphia, or, finally, by eviscerating 
the suppurating contents of the scleral cavity. 

Excision of the eyeball should not be undertaken during purulent 
<-horioiditis in the acute stage, as it may cause })uruleut meningitis. 


Sympathetic Ophthalmitis, and Sympathetic- Irritation. 

Inlroductorff . — By the tcn’in Sympathetic. Ophthalmitis we 
understand a general plastic* uveitis (])lastic inflammation of iris, 
ciliary body, and chorioid) of one eye, which has been caused by a 
plastic uveitis of the other eye, the latter condition being most 
c,ommonly due to a periorating trauma, or other perforation of 
the. eyeball. Or, th('- symjiathetic ophthalmitis occasionally consists 
in an optic luniritis or chorioiditis. 

Purulent uventis (panophthalmitis) of one eye does not cause 
uveitis, either plastic, or purulent, of the other eye. 

There are no such diseases as sympathetic, eatarac't, conjunc- 
tivitis, detachment of the retina, keratitis, scleritis, etc. 

The term ‘ sympathetic ’ in this connection is an old one, and 
probably would not be employed had the disease to be named' at 
f ile present time. 

Hympathctic ophthalmitis is not a fifth-nerve reflex phenomenon. 
It is, as stated, a uveitis, and often also an optic neuritis, which has 
arisen by transmission of certain, as yet, undetermined micro- 
organisms, from the injured eye, in which uveitis has been set up, 
to the sympathising eye. No sympathethi uveitis can be developed 
in the second eye, until after uveitis in the first eye has commenced. 
A perforatii'g injury of the eyeball, or other perforation, which 
does not produce uveitis in that eye, does not give rise to sym- 
pathetic ophthalmitis in the fellow eye. Yet, traumatic uveitis 
in the. injured eye does not cause sympathetic ophthalmitis in 
every case. 

The eye which has received the perforating injury is spoken of as 
the exciting eye, and its fellow, which becomes the subject of sym- 
pathetic ophthalmitis, as the sympathising eye. The eyes are also 
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spoken of as the injured eye, and the sympathising eye ; also as 
the first eye, and the second eye.* 

While sympathetic ophthalmitis is not a reflex condition, there 
is an affection known as sympathetic irritation, which is a true 
fifth-nerve reflex neurosis. These two affections, although some- 
times closely associated clinically, are quite distinct from each 
other. 

Before treating of sympathetic ophthalmitis, it will be con- 
venient to state what is iH'cessary concerning sympathetic irritation. 

Sympathetic Irritation.— This may be caused by almost any- 
thing which produces irritability of the ciliary nerves in the first 
eyp — foreign bodies on the cornea or under the upper lid, losses 
of substance of the (‘orneal epithelium, anterior staphyloma, acute 
glaucoma, iritis, dislocation of the crystalline lens, etc. 

The most common symptoms of sympathetic irritation of the 
second eye are ; photophobia, lacrimation, vascular injection of the 
front of the eyeball, and accommodative asthenopia, and, in a well- 
marked case, these symptoms become intensely distressing to the 
patient. Neuralgia in the orbit and brow, and retinal asthenopia 
sometimes occur. 

Amongst the many causes of sympathetica irritation is au irritable 
shrunken! globe, whether the latter condition be the result of a 
uveitis from a perforating injury, or of an idiopathic*, uveitis ; and 
an irritable shrunken globe may give rise to sympathetic irritation 
in the fellow eye at any time, even after many years. Having 
remained quiet for so long, the shrunken eye begins to lacrimate, 
and becomes painful and injected. A fresh injury to the stump may 
be the cause of this, or it may be ossification of its chorioid, and 
the irritation, whatever its cause, may be transmitted to the sound 
eye. 

But sympathetic ophthalmitis also is often causc^d by a shrunken 
fellow eyeball, in which uveitis is present {vide infra ) ; and of great 
importance is the question : What relation, if any, has sympathetic 
irritation to sympathetic ophthalmitis in such cases ? Is sym- 
pathetic irritation to be regarded as a reliable and essential pre- 
monitory symptom of sympathetic ophthalmitis ? The answer is 

^ German and French autfiors term the injured eye the sympathising 
eye, and the second eye the sympathised eye. 
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in the negative. Sympathetic irritation may last an indefinitely 
long time, without being followed by sympathetic ophthalmitis. 
Further, although some sign or signs of sympathetic, irritation often 
do precexie the onset of sympathetic ophthalmitis, yet in many cases 
every such sign is wanting. In view of the latter fact, it is, therefore, 
wrong to postpone a prophylactic enucleation, until sympathetic 
irritation shows itself. 

TreMmenL—WYiGT] sympathetic irritation is caused by an iriitable 
shrunken globe, on the opposite side, it can be imme(liat(‘lyr(‘lioved 
by removal of the stump. Rest in a dark room and sedative measures, 
wliile they may seem to cure, merely lead to disappointment, owing 
to the almost certain return of the symptoms, wlien the eye is 
brought into use again. Moreover, as sympathetic irritation does 
often precede sympathetic inflammation, it is wise to (‘nucleate the 
('xciting stump in order to assure the safety of the second eye. 

Symi'Athetic Ophthalmitis. Diagnosis.— The inflammation of 
the, uv(^,al tract in the sympathising eye has no characteristics which 
enable us to make the diagnosis ‘ Sympathetic Ophthalmitis,’ for 
precisely the same plastic or sero-plasti(‘ uveitis, as the case may be, 
is seen under other conditions ; nor is the state of the first eye, takcui 
alone, a certain guide. To arrive at a diagnosis, it is necessary to 
weigh the following data, and to take them collectively into con- 
sideration ; — 

1. The condition of the exciting (^ye, and the nature of the 
injury to, or disease of, that eye. 

2. The condition of the sympathising eye. 

The interval that has elapsed bc^tween the injury to the 
exciting eye, and the onset of the uveitis in the sympathising eye. 

4. The state of the general system. 

1. The Condition of the Exciting Eye . — As already stated, per- 
forating injuries, or perforating corneal ulcers, of the first or exciting 
eye, which are followed by plastic uveitis, are by far the most com- 
mon causes of sympathetic ophthalmitis. The position of the wound 
in the eye has no influence in the production of sympathetic, oph- 
thalmitis. Uveitis in the injured eye is due to infection of the 
wound by micro-organisms derived from the foreign body, or instru- 
ment, which has caused the wound, but sometimes perhaps from the 
surface of the eye, or from the atmosphere. 
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Either a purulent uveitis, or a plastic uveitis, may result from the 
injury. 

Purulent uveitis of a not very pronounced type (purulent iu- 
filtrationof the vitreous humour, iritis, hypopyon)is very occasionally 
followed by sympathetic ophthalmitis, but, and it is a remarkable 
clinical fact, the marked purulent uveitis, which is culled panoph- 
thalmitis (p. ]97), may be said never to give rise to it. It is obvi- 
ously not a pyogenic micro-organism which causes sympathetic 
ophthalmitis —for, if it were, the latter would be a purulent process— 
but it is some specific micro-organism ; and it can hardly be doubted 
that in thos('. rare instances in which sympathetic ophthalmitis lias 
followed on slight purulent uv(*itis, this specific organism has been 
present in the injured eye along with the staphylococcms. 

If the infection of t he injured eye be pimilent, the inflaininatory 
reaction in it comes on within the first thirty-six hours after the 
injury ; while the fibrinous or plastic inflammatory reaction, which 
is so dangerous in relation to sympathetic, ophthalmitis, and which 
is caused by the specific organism, declares itself in the injured eye 
less (piickly and more insidiously. 

In the ease of the latter infection, the injection and irritation — 
immediate results of the injury — disappear in a few days, but soon 
return. The pupil then begins to dilate less well to atropine, the 
tissue of the iris becomes less distinctly seen, some punctate deposits 
appear on the posterior surface of the cornea, a few posterior 
synechia' form, and opacities appear in the vitreous humour. At first 
there is little or no pain, either spontaneously or on pressure. Then 
more synechim form, the iris stroma becomes more indistinct and 
discoloured, often of a dull greenish or yellowish grey, and the pupil 
becomes occluded. The anterior chamber becomes shallower than 
normal, and the intra-ocular pressure is diminished. Sight is much 
impeded t)y exudation in the pupil and by opacities in the vitreous, 
and, in case of detachment of the retina from shrinking of the in- 
flammatory products in the vitreous humour, it may be reduced 
in a marked degree. There now is often pain on pressure of the 
eyeball, and the latter soon begins to be diminished in size and 
becomes soft to the touch, while the pressure of the tendons of the 
orbital muscles on this soft eyeball gives rise to deep furrows on 
its surface. In short, the injured eye has now become phthisical, 
and sight is quite lost. This entire process may be completed in 
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three or four weeks, or it may occupy a considerably lonj^er 
time. 

The danger of sympathetic ophthalmitis supervening on a per- 
forating injury of the first eye commences with the onset of plastic 
uveitis in the injured eye — although the inflammatory process in 
the second eye does not develop until after a certain interval (vide 
infra)— md this danger is present, not only all through the acute 
process in the injured eye, but also after this has subsided, and 
when the (*ye has become shrunken, and even for many years more. 

Bhrunkeu eyeballs, as just stated, are liable to cause sympathetic 
ophthalmitis, i'ain on j)r(‘ssure of the ciliary region in them, show- 
ing, as it does, the presence of inflammation of the ciliary body, 
is an important danger-signal ; but the absence of pain on pressiin' 
is not (‘onclusivc of the absence of cyclitis, for the latter may exist 
to only a slight and yet dangerous degree, or the ciliary body may 
be detached and out of reach of pressure. 

The presence of a foreign body in the interior of the injured eye 
does not necessarily lead to sympathetic ophthalmitis by the in- 
flammatory reaction which it may cause ; for an aseptic foreign body 
in the eye will cause an active inflammatory reai'tion ; yet this latter, 
not being of bacterial origin, will not in its turn give rise to sym- 
pathetic ophthalmitis. There are, however, few foreign boilies, 
except atoms of hot metal, which (^an be guaranteed as free from 
infective material ; hence, as a rule, the presence of a foreign body 
within the eye augments the danger of a perforating injury. 

As in accidental perforating injuries, so also the wounds made in 
the sclerotic or cornea in surgical operations, especially in cataract 
extractions, may be followed by plastic uveitis, which will produce 
sympathetic ophthalmitis. In consequence of the thorough 
antiseptic measures now in use, inflammatory processes after 
cataract extractions are very much less common than they used 
to be. 

Perfoiations caused by ulcers of the cornea sometimes give rise 
to uveitis, which may be followed by sympathetic ophthalmitis ; but 
this is a rare event, although some iritis is present with almost every 
severe corneal ulcer, and especially with those which tend to per- 
forate. It is not easy to assign a reason for the rare occurrence of 
sympathetic ophthalmitis in these cases. 

In how far plastic uveitis of the first eye, which is not due to 
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perforating injuries or ulcers, is capable of being the cause of sym- 
pathetic. ophthalmitis is an important question. 

Intra-ocular tumours, which have not yet perforated the sclerotic, 
especially sarcoma of the chorioid, very occasionally set up a uveitis, 
which leads to sympathetic; ophthalmitis. In these cases necrosis 
of the tumour has generally set in. 

Kuptures of the eyeball from blows, whic;h usually occur in the 
ciliary region, without rupture of the con junctiva — sub-conjunctival 
rupture.s of the sclerotic —sometimes come under our notice (p. 174). 
These injuric's almost invariably run a course free from inflammation 
or even irritation of the injured eye, owing to the unbroken con- 
junctiva, w^hich covers the rupture, and prevents the access of 
infecting bacteria ; and, consequently, they may be said not to 
cause synipathetic. ophthalmitis. It is ])robable that in the few 
cases of this in ju ry in which uveitis in the m jiired eye and symj)athetic 
ophthalmitis in the second eye appeared, some small opening in the 
apparently sound conjunctiva existed. 

Cases of gonorrhoeal ophthalmia have been published in which 
sympathetic ophthalmitis came on. But these w'ere all cases in 
which ulceration, follow^ed by perforation of the cornea, took place ; 
and, hence, in which infection by bacteria other than the gonococcus 
was quite possible. 

2. The Condition of the SymTathisincj Eije . — The diseased process 
in the second or sympathising eye, as has already been stated, is, 
with certain rare exceptions, an inflammation of the uvea, of a 
plastic or fibrinous type, but never purulent, and almost always 
begins ill the uvea, or, at any rate, is commonly first discovered there 
as iritis. 

In the rare exceptions referred to, optic, neuritis is the first sign 
of sympathetic ophthalmitis, uveitis coming on subsequently ; and, 
yet more rarely, optic neuritis has been seen as the one and only 
sympathetic inflammation, the uvea remaining unaffected. It is, 
however, held by some, that optic neuritis would be found to be the 
first sign in the sympathising eye in nearly all cases if it were possible 
to examine them before opacities in the vitreous humour, and 
exudation in the pupil, interfere with an ophthalmoscopic diagnosis. 

The appearance of the optic neuritis, or papillitis, as seen in 
these cases, consists in hyperaemia of the disc, without much swelling 
of the latter, but with slight woolliness of its margin, the opacity 
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spreading a short distance into the surrounding retina. The veins 
are distended, and the arteries are normal. The sight is considerably 
affected, and there is often rather severe headache. The remedy 
for sympathetic papillitis, oc^curring alone, is removal of the exciting 
eye, and a few days after the operation the beneficial effect on the 
optic nerve inflammation begins to show itself. 

There arc no reliable premonitory symptoms of the attach of 
uveitis ill the sympathising eye. As already stated, in many cases 
sympathetic- irritation does precede the first signs of sympathetic 
uveitis, but it does not always do so ; and when sympathetic irrita- 
tion does appear, it need not always indicate the approach of sym- 
pathetic uveitis. 

The early signs of the actual presence of uveitis in the sym- 
pathising eye are some fine punctate deposits on the posterior 
surface of the cornea, and these arc often the first symptom ; slight 
pericorneal injection ; slight opacity of the aqueous humour ; some 
discoloration and indistinctness of the iris ; contraction of the pupil, 
but as yet no synechim ; some fine opacities in the vitreous humour ; 
and slight loss of sight owing to these (hanges. 

Posterior syncchiie soon begin to form, and, in the most serious 
cases, the adhesions occur, not merely between the margin of the 
pupil and the anterior capsule of the lens, but, after a little while, 
between the whole of the posterior surfac'c of the iris and the capsule 
—total posterior synechia. The exudation which causes this exten- 
sive adhesion soon pushes the iris forward — iris hombe— and renders 
the anterior chamber shallow ; but after a time, when the fibrinous 
exudation begins to shrink, the anterior chamber becomes deep at 
its periphery, owing to retraction of the iris. The iris gradually 
becomes more altered, its tissue more dull, disiioloured, and indistinct, 
while large vessels form in it. Occasionally, in the anterior chamber 
a small pseudo-hypopyon is seen, formed by the fibrin which floats 
in the aqueous humour, some of which has gravitated. 

The in^ra-ocular tension may become high, often very high, 
owing to blocking of the angle of the anterior (‘hamber with in- 
flammatory products, and this glaucomatous tension is apt to be 
attended by great pain. In consequence of the presence of such 
extensive adhesions, cserine and pilocarpine have no influence on 
this high tension, and the temptation to perform an iridectomy is 
very great. ^ 
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Yot, it may be stated at once, that no graver mistake can be 
made in ophthalmic practice than to venture on any operative inter- 
ference at this period. Far from doing good, an iridectomy is almost 
certain to do harm. It is impossible, owing to the disorganised state 
of the iris and its close adherciKT to the anterior capsule, to obtain 
anything like a satisfac'tory coloboma ; and even if the tension be 
reduced for a day or two after the operation, it soon becomes as 
high as before, in consequence of the rapid filling up of the coloboma 
by proliferation of tin* inflammatory products, while the traumatism 
of the operation only seems to lend additional violence to the in- 
flammation. 

In the further progress of the disease, the cornea gradually 
bcconms more or less opaque, from derangement of its posterior 
epithelium by the punctate deposits of fibrin upon it, and the crystal- 
line lens becomes cataractous. After a time the high tension dis- 
appears, and gradually, owing to shrinking of the vitreous humour, 
low tension comes on. Vision, already very bad, sinks further. The 
eyeball becomes smaller and very soft lo the touch, and phthisis 
bulbi, with (‘omplete blindness, is presented. This entire process 
may occupy many months, and is often interru])te(l by short periods 
of slight improvement in the symptoms, which raise the hope of 
patient and surgeon. 

In rare cases, the sympathetic uveitis comes on with violent 
pain, chemosis, and swelling of the eyelids, and ends rapidly in 
phthisis bulbi. 

On the other hand, there is a less severe class of cases, in which 
total posterior synechia does not form, the pupillary margin alone 
becoming adherent, and these cases may run a comparatively favour- 
able course. 

A yet milder, and not uncommon, form of sympathetic uveitis 
is that in which tin*- only signs are : — punctate deposits on the 
posterior surface of the cornea, and increased depth of the anterior 
chamber, without any iritis. The punctate deposits are often at 
first so fine as to be undiscoverable, unless by aid of a high convex 
lens behind the sight-hole of the ophthalmoscope, or with a corneal 
microscope. This form of sympathetic ophthalmitis is termed 
serous sympathetic uveitis, and its prognosis is favourable. Its 
one danger consists in the increased intra-ocular tension which is 
liable to come on, but which should not tempt the surgeon to employ 
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an iridectomy, whereby a mild process might be converted into 
a severe one. 

More common than this typical serous uveitis are cases in which 
some fibrin is thrown out, with resulting posterior synecliifu at the 
pupillary margin, and where small round vellowish-wliite d(‘p()sits 
riiav be found with the ophthalmoscope in the chorioid— called 
sympathetic disseminated chorioiditis — especially towards the 
periphery of the fundus. In vsomc cases th(‘ iris is free from inflain- 
mation, the chorioid alone being affected in the maniu'r mentioned. 
This form of sympathetic ophthalmitis is not attended by much 
irritation of the eye, nor need vision be much affected. The corneal 
d('posits very gradually increase in number, and consequently, vision 
becomes affected to some extent, and then, if the tension do not 
increas(‘, the signs and symptoms after a time very slowly abate, 
and a normal state is re-established. But relapses are liable to occur 
(‘ven after some mouths, and they may assume the very dangerous 
fibrinous type. 8o that, even in thes(‘ mildest cases, the utmost 
( are in tr(‘atmcnt and prognosis is needed. 

3. The Interval that has ehpsed between the Injure/ to the Exciting 
Eye, and the Onset of Uveitis in the Sympathising Eye. — So far as 
oui‘ present knowledge basi^d on reliable cases enables an opinion 
to be formed, the shortest interval which occurs between the injury 
to the first eye, and the ons(4 of uveitis in the second eye, is fourteen 
days, and very few cases with this shortest interval have been re- 
])urt(.‘d. The period lu^tweeu the sixth and twelfth week after the 
injury seems to be the most dangerous. In 170 of the 200 cases 
collected by the Committee on Sympathetic Ophthalmitis of the 
Ophthalmological Society the second eye was attacked within the 
first year after the injury to the exciting eye. In only 12 of the 
200 case's was the interval more than one year, and thg long(*st 
intr'rval was twenty years. 

4. The State of the (hmeral System. — As the subjects of traumatic 
plastic uveitis in one eye are not immune against plastic uveitis in 
the other eye due to syphilis, rlummatism, tubercle, diabetes, etc., 
it is necessary in each case to consider, whether the attack in the 
second eye may not be a symptom of some systemic condition, 
rather than a sympathetic uveitis. 

From the above it appears, then, that the diagnosis of sym- 
pathetic ophthalmitis depends on the following evidence : — (1) As 



208 


DISEASES OF THE EYE. 


[chap, vn 


regards the exciting eye : an cctogciiic infection ; unless in those 
rare cases where a chorioidal sarcoma produces the infective sub- 
stance. (2) As regards the sympathising eye : an inflammatory 
process of a plastic type, which attacks all three portions of the 
uveal tract, is very chronic in its course, often improves for a while, 
but relapses again. (Jl) As regards the intoi val between the per- 
forating injury in the first eye, aiid the aj)pcarance of sympathetic 
ophthalmitis : an interval of at least fourteen days is required. The 
period be.twe(m the sixth and twelfth week is the most dangerous, 
and very few cases occiir after the first year. (1) As regards thel 
general system : when careful examination of it docs not reveal any\ 
condition, which might be the cause of uveitis in the se(‘ond eye, the 
probability of this uveitis being sympathetic is increased. 

Prognosis. — The prognosis of sympathetic uveitis is, in general, 
serious ; yet it need not he quite hopeless, for even in severe cases 
very occasionally, and of course more frequently in the less severe 
cases, the sympathising eve docs recover after prolonged treatment, 
with a useful amount of vision. But iii these rare cases which under- 
go cure, the eyes arc liable to occasional recurrences of the uveitis, 
and at least a year should (ilapse since the last recurrence, before 
a definite end to the diseased process can be said to have becnreached, 

The prognosis of sympathetic, papillitis is quite favourable, when 
once the exciting eye has been removed. 

Treatment. -Measures calculated to prevent the onset of sym- 
pathetic. ophthalmitis are of the first importance. Where the 
injury is so extensive as to make all prospect of saving sight in the 
first eye hopeless, immediate excision of that globe is obviously 
indicated. Where some prospect of saving sight in the injured eye 
exists, attention is claimed in the first instance by the wound, which, 
in thosc/iascs that come for surgical aid sufficiently early, is to be 
protected from secondary infection by careful antiseptic cleansing, 
abscission of any prolapsed portions of the uvea, suturing of the 
wound in suitable cases, and dressing with bandage. 

Should the wound bo already infected, excision of the injured 
eyeball is called for. No temporising is admissible — even some 
useful vision being, for the time, retained by the injured eye is not a 
contra-indication to the operation. 

Where sight in the injured eye is lost, it will not be difficult for 
the surgeon to recommend excision of the eyeball, and even to urge 
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it on the patient ; but when some useful sight is still retained, it is 
not so easy to press this advice, although that should be done. We 
know, indeed, that in some cases of traumatic uveitis sympathetic 
uveitis does not supervene ; and, provided the first eye be not too 
much disorganised by the injury, sight in it may ultimately be 
obtained. But, unfortunately, we are unable to foretell whether 
anv given case will run so favourable a course ; and to temporise, 
in the liope that it will do so, involves serious daiigcr to the second 
■ye. and, it may be, ultimate loss of all sight in each eye. 

In short, it cannot be doubted that there are cases in which, 
in the pi esent state of our knowledge, we recommend removal of the 
injured eye, and where, had wc decided to run a fearful risk by 
jillowing it to remain, jiot only would sight have been restored to it, 
but no sympathetic ophthalmitis would have (*ome on. 

It must be farther stated, that we cannot feel sure that our 
removal of the first eye has averted sympathetic- ophthalmitis from 
th(', second eye, until four weeks after the operation has elapsed. 

Nearly every ophthalmic, surgeon has seen cases in which sym- 
pathetic ophthalmitis has appeared subsequently to excision of the 
first eye, and in which, at the time of the operation, the second eye 
was perfectly sound. There are well-authenti(‘ated cases where 
sympathetic ophthalmitis appeared as long as four weeks after 
(Mincleation of the injured eye. The assumption is that, in these 
eases, the infective micTO-orgaiiisms had already gone on their 
journey to the second eye. These cases arc deplorable for the patient, 
and very trying for the sui'geoii, especially if the outbreak of sym- 
pathetic ophthalmitis should occur very soon after — perhaps the 
day after — the operation. Yet, where sympathetic ophthalmitis 
('omes on after excision of the first eye, the operation need not be 
l egardcd as having been quite useless ; for experience showsiihat the 
attack of uveitis in the second eye is then usually of a comparatively 
mild type, and fairly amenable to treatment. 

Ill those, cases in which the exciting eye has not yet been removed, 
and in which sympathetic ophthalmitis in the second eye has com- 
menced, what are our duties ? In thefirst instance, and at the earliest 
possible moment, the exciting eye should be removed, always fro- 
mded that it he quite and hopelessly blind. The immediate result on 
the second eye of removal of the first eye under these conditions is 
not marked, for the inflammatory process in the former seems to 
II 
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procc(id as actively as before. But statistics show that more sym- 
pathisin^? eyes are saved, or partially saved, when the injured eye 
has been removed soon after the outbreak of sympathetic ophthal- 
mitis, than when the injured eye is removed a considerable time 
after the outbreak, or not at all. Presumably when the source of 
supply of the infec^tion is withdrawn, the virulence of the sympathetic 
disease gradually subsides. 

But no excilmj ef/e, which possesses even a slk/ht de/free of sigh, 
should be removed when once sympathetic ophthalmitis has appemed. 
For it may well happen, that the sympathising eye becomes entii’ely 
lost, while the exciting eye ultimately retains some degree of useful 
sight. Great caution is therefore required in deciding whether the 
exciting eye be capable of recovering to a certain extent, and this 
freciuently is a matter of considerable difrnnilty. Even a partially 
phthisical eyeball may somoitimes ultimately come round sufticiently 
to gain useful vision. S(‘birmer lays down the following rule : — When 
sympathetic ophthalmitis has broken out, the exciting ('ye should not 
be removed, unh'ss it be absolui ely blind ; or unh'ss — if it still possess 
merely perception of light —it has been for s('veral weeks very soft, 
and reduced in size ; or that, by reason of extensive corneal opacity, 
all hope of restoration of form-vision must be abandoned. 

If sympathetic ophthalmitis have broken out, eitlun- before or 
alter removal of the exciting eye, the treatment and care of the 
sympathising eye to j)romotc its recovery must be considered. This 
consists in the use of atropine, warm fomentations, and sub- con- 
junctival saline injections (chap, x.), which latter are held by some 
to be very beneficial when high tension is present. With these local 
means is combined a general and prolonged course of mcrc'urialisa- 
tion— mercurial inunctions or calomel internally, or both, care being 
taken t(j avoid any severe stomatitis. Salicylate of soda is now 
used in large doses (as much as one hundred and fifty grains in the 
day) by some surgeons. The patient is to be confined in one warm 
but well- ventilated room, which should be kept almost dark. As 
this treatment must often be continued for many weeks or even 
months, it is trying for the patient ; but it is to be remembered that 
the issue at stake is a fateful one. 

No operation on the iris is to be performed so long as there 
is the slightest inflammation, or tendency to inflammation ; and this 
rule holds good, even if the tension of the eye become glaucomatous. 
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Premature operative interference has only the effect of lifijhting up 
fresh inflammation ; and, even if the tension be reduced by an 
iridectomy— which latter, owing to the diseased and degenerated 
state of the iris and the inflammatory exudation behind it, cannot be 
satisfactorily carried out— it will soon again become high. In six 
months or a year after every slight sign of inflammation, or tendency 
to inflammation— of which injection of the ciliary vessels on inser- 
tion of a spring speculum is not a bad criterion— has passed away, 
and a longer interval can only be of advantage, it may be allowable 
to perform an operation Avith the obj(‘ct of making an artificial pupil, 
always provided that there is good prospect of mateiially improving 
vision by this means. Tt must be remembcr(‘d that, while every 
operation has its risks, the risks are unusually great in such dis- 
organised eyes ; and that any loss of sight is felt all the Tuore in a 
case in which the eye operated on is probably the only one possessing 
even a little vision. On the other liand, when success crowns an 
operation in these sad and perplexing cases, the gain is great. 

If it be decided not to remove* the exciting eye, after sympathetic 
ophthalmitis has broken out, then the inflammatory process in it 
is treated on lines (juite similar to those above recommended for the 
sympathising eye, and the advice as regards operations is the saim*. 

Prophylactic Operations used lot Sympathetic Ophthalmitis, 

performed on the exciting eye. 

Emckation {or Excision ). — Of pro})hylactic o])erations for sym- 
pathetic ophthalmitis, enucleation of the first eye is tin* only one 
which is regarded by all ophthalmic surgeons as thoroughly reliable, 
when it is performed in time. 

The speculum having been inserted, an incision is made in the 
conjunctiva all round the cornea, and about fi mm. removed from 
the latter. The bulbar conjunctiva is separated from J^^hc globe 
freely in all dirc(;tions with scissors. With a strabismus hook 
each orbital muscle is caught up, and its tendon divided close to the 
sclerotic. The eyeball is then made to start forward by pressure 
of the speculum backwards, or the eye is seized by the stump of the 
external rectus tendon and drawn forwards and inwards. The optic 
nerve is then divided with strong scissors passed into the orbit, 
either from the median or from the temporal side, as far back in the 
orbit as possible. Finally the edges of the conjunctiva are drawn 
together with a few points of suture. 
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Careful aseptic and antiseptic precautions are to be employed in 
connection with enucleation of the globe. Of these, next to thorough 
sterilisation of the instruments, irrigation of the cavity of the orbit 
as soon as the eyeball is removed, with a full stream of sublimate 
solution, 1 in 5000, or of sterilised normal salt solution is the most 
important. After the sutures have been applied, the interior of the 
orbit is well covered with xcroform, or other fine antiseptic, powder, 
and an as('ptic dressing is applied with a bandage. The orbit should 
be similarly dr(*ss(‘d every twenty-four hours. 

Sonui c.as(\s of nieningitis following upon the operation, and 
which have proved fatal, are reporl.(‘d. There can be no reasonable 
doubt but that, in th(‘se instances, septic matter made its way along 
the lymphatics of the optic nerve to the meninges, and that this 
septic matter was introduced upon the instruments, or escaped, in 
purulent cases, from the interior of the eyeball. Hence the very 
great importance of the careful aseptic precautions above indicated. 

An artificial eye (prothesis oculi) can usually be inserted after a 
fortnight, but should not be constantly worn for a month at least, 
because it is liable to cause irritation and conjunctivitis until that 
time has elaps(‘d. 

* Evisceration , — Foj* mode of performing this operation vide p. 
151. Evisceration is not held to be so good a safeguard against 
sympathetic ophthalmitis as excision, and is not employcul for that 
purpose, unless (juite soon after the injury. The advantage of 
evisceration over enucleation lies in the better stump provided by it 
for a prothesis, and the con8e(|uent better cosmetic, effect. 

* Mules' Operation. —For the description of this operation see 
p. 152. The objections to and advantages of this operation are the 
same as in evisceration, but it gives a better stump than the latter. 

Therapeutic Operations used in Sympathetic Ophthalmitis — 
The field for these operations, if it exist at all, is exceedingly limited. 
Practically the only indication for operative interference, in the active 
period of sympathetic, ophthalmitis, is long-continued high tension ; 
and in the foregoing pages the warning has been repeatedly uttered, 
that any operative meddling with the iris in this period is more 
apt to aggravate the process than to alleviate it ; and that, even if 
tension be relieved by an iridectomy, it soon becomes high again, 
owing to fresh plastic exudation. 

Should it seem imperatively necessary to endeavour to reduce 
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a long-continued high tension, sclerotomy is to be preferred to 
iridectomy. It may have a beneficial effect, and is not likely to do 
harm. It can be repeated more than once, should it be d(‘.eme(l 
jiccessary. 

raraceutesis of tbe cornea is a measure which can \h' used as 
a temporary means of relief for high tension, and it, t(K), may be 
repeated. 

* Optical Operations used in Sympathetic Ophthalmitis.- The 

object of these operations is to provide an artificial pupil in the 
svmpathising eye after all inflammation, or tendency to it, has 
ceased, in order to improve, or to restore, vision which is interfered 
with by closure of the pupil. vSimilar operations may be indicated 
occasionally in the exciting eye, in cases wheii* it has not been 
excised. 

The cardinal point to be borne in mind, it may again be stated, 

is, that these operations must never be performed until six months 
at least have elapsed— and a loiiger period is preferable — after all 
and every tendency to inflammation, or irritation, has subsided. 
Inattention to this rule will result in a re-lighting of the inflammation, 
re-ch)sure of the pupil which may have been mad(^, or intra-ocular 
luernorrhage, and a long period of waiting before any further opera- 
tion can be undertaken ; or else the globes may bec.ome shrunken, 
and all ho])C may be at an end. 

Moreover, as, even under the most favourable conditions, and 
with the most skilful operation, inflammation may return, or intra- 
ocular hammrrhagc may occur, or the eye may become phthisical, 
no operation should be done unless the advantage to bo gained from 

it, if successful, ])romises to be considerable. 

The three chief operations, one or other of which may be applies 
able, arc : — Iridectomy, extraction of the clear or cataracitous lens 
—for the lens is often cataractous from interference with its nutrition 
by reason of the irido-cyclitis — or, discission of the cataractous lens. 

Iridecto,ny . — It is only exceptionally that iride(;tomy can be of 
use, in those eyes which have been the subjects of the severer plastic 
uveitis, resulting in total posterior synechia. In these cases, the 
tissue of the iris has undergone such extreme degeneration, that it 
is impossible to obtain more than mere shreds of the membrane with 
the forceps, so that a satisfactory coloboma can rarely be made. Or, 
if a fairly good coloboma be procured, it will probably be found that 
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tlie j)i‘?niciitary layer of the iris is left behind ; and that this, with 
orj^anis(Ml inflammatory produc-ts, lies on the anterior capsule, and 
obviates any j^ain that mij^ht have been derived from the coloboma. 

Iridectomy is indicated in those cases rather, where a less severe 
form of iritis has existed, resultin^^ in a (complete rin^ syne(diia of the 
])upillary marj^dn only. Here*, a wide coloboma may often be made 
satisfactorily. The iris should b(‘ seized with the forceps at about 
the lesser circle. If seized at the pupillary margin, the intimate 
adhesion betw(‘en the latter and the lens capsule may cause injury 
to the capsule, and consecpient traumatic cataract. 

Extraction of the Lens . — This is indicated, if, on the formation of 
a coloboma, the lens be found to be cataractous, in those cases of 
ring synechia where iridectomy has been performed and the colo- 
boma has closed again ; and in practically all cases of total posterior 
sytKH'hia, be the lens clear or opaque. In the former class of cases 
the onlinary combined method of cataract extraction aiiswers the 
purpose, or a })relimijiary iridectomy may be made some weeks 
previously. 

Cases of total posterior synechia require a procedure, such as one 
or other of the following : — 

WenzeTs Method . — The puncture, counter puncture, and incision 
are the same as in an ordinary catarac't extraction, but the knife on 
entering is passed through cornea, iris, lens, iris, cornea. The lens 
is thus delivered as completely as possible, and out of the membrane 
composed of degenerated iris, rctro-iridie connective tissue, and 
capsuh*, a V-shaped pi(‘c(‘ is cut with the forc.e])s-scissors. The 
traumatism of this operation is great, and not every globe will bear 
it, and phthisis bulbi may follow. 

llirschbergs Method . — An incision is made with a keratomc in 
the lower rfnargin of tin* cornea. With a fine capsule forceps, intro- 
duced into the pupil, the thickened anterior (*,apsule is seized and 
drawn away and, by inserting a spatula, as much of the lens as 
possible is extracted. Some weeks later the pupillary membrane, 
composed of lenticular remains, posterior capsule, and inflammatory 
products, is divided with a cystotome. The advantage of this 
operation is that the iris is not interfered with. 

Discission.— This operation was employed by the late Mr. George 
Critchett with success, in some cases where cataract was the main 
obstruction to sight. A discission needle is passed, by a boring 
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motion, through the lenticular (;apsulc ; another needle is then passed 
ill close to the first, and by separating one point from the other a 
rent is made. This is followed generally by the escape into the 
anterior e.hamber of a small quantity of cheesy lens matter, which 
becomes gradually absorlx'd, and in the course of some weeks the 
capsule closes again. The operation has to be repeated several 
times before a clear pupil is obtained, care being taken that all 
irritation from the previous operation has subsided before another 
Jje undertaken. The chief danger in this operation is irritation and 
high tension, from swelling of the lenticular masses in the disorganised 
eve. Ziegler’s method too can be used in these cases with advantage 
(chap. ix.). 

Pathogenesis. — The pathogenesis of sympathetic ophthalmitis 
is obscure. There are two theories, each depending on infection 
by a spe(‘jfic- micro-organism introduced into the exciting eye at the 
time of the injury, and whi<‘h passes from it to the sympathising ey(i ; 
l)nt differing from each other in resp(‘,ct of tin; path by whicli 
tln'y would make the nii(;ro-organism pass from the first to the. 
second eye. 

According to one theory the path is by th(; lymphatics of the 
optic nerve of the exciting eye, or its sheaths, then by the optic 
c-omniissure, and optic nerve of the sympathising eye— in short, 
by direct continuity, as erysipelas extends over the skin. According 
to the other theory —wliich recent investigations seem to render the 
more probable of the two — micTO-organisms enter the blood-vessels 
of tlie first eye, and are (;arried by the blood-stream through the 
body, but are pathogenetic only for the uveal t-ra(‘t of the second eye. 

A third theory assumes the presence of the specific organism in 
the blood of some people. A perforating injury, or an intra-ocular 
sarcoma, in the eye of such a person gives rise to a state of the 
chorioid favourable to the development of the organism and in such 
a degree of virulem;c that, when it reaches the healthy chorioid 
of the second eye through the circulation, it sets up sympathetic 
ophthalmitis. 

Pathology.— Hitherto the specific micro-organism of sympathetic 
ophthalmitis has evaded detection by every method. The inflam- 
matory products, both in the exciting and in the sympathising eye, 
are of twofold nature : — 1. A tough organised connective tissue 
containing few nuclei, which is developed on the surfaces of the ins, 
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ciliary body, and retina. 2. An infiltration of the stroma of the 
uveal tract with lymphoc^ytcs, epithelioid cells, and giant cells 
(Fuchs). This second product of inflammation is held by Fuchs to 
b(‘ the result of infection by the specific micro-organism which 
causes sympathetic- ophthalmitis, while he regards the connective 
tissue development (etidophthalmitis) as an accidental complication 
duo to infec,tion by simultaneous entrance into the injured eye of 
another micro-organism. The clinical appearances and symptoms 
are due as much to the one as to the other product, and it cannot be 
known clinically in any given case whether the essential product of 
the specific micro-organism be present in the first eye. 

Injuries oe the Uveal Tract. 

Injuries of the Iris. — Punctured Wounds of th(‘ cornea, or of the 
i^orneo-scleral margin, frequently implicate the iris, but rarely do so 
without also injuring the crystalline lens or ciliary body, on which 
then the chief interest centres, as being the organs from which serious 
reaction is most likely to emanate. A small simple incised wound of 
the ids is not of great importance, for inflammatory reaction is not 
common, and any <‘xtravasation of blood at the seat of the iris wound, 
or into the anterior chamber (hyplnema) becomes absorbed, while, 
in most cases, the functiojis of the iris will probably not be affected, 
nor sight endangered. Nevertheless, as iritis does sometimes occur, 
it is desirable to use measures calculated to prevent it, such as 
atropine, a dressing, and rest of the eye and general system. Even 
extensive wounds of the iris are not often, as such, associated with 
serious danger to the eye, although the loss of continuity in the iris 
never closes up. Wh('rc, for instance, the iris is cut in its entire 
width from ciliary margin to pupillary margin, the permanent result 
is a widc'coloboma, the margins of which may be adherent to the 
corneal wound. When the iris is prolapsed in the corneal wound, 
every effort should be made to reduce it completely ; and, if this 
cannot be effected, it is necessary to abscise the prolapsed portion. 
Incarceration of the iris in the corneal cicatrix may lead to secondary 
glaucoma, cystoid cicatrix, secondary septic infection of the iris, etc. 

F oreign Bodies of small size, such as bits of steel or iron, may 
perforate the cornea and fasten in the iris, the puncture in the 
cornea closing rapidly, and possibly no aqueous humour being lost. 
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It is necessary always to remove such a foreiji(n body without delay, 
although for some time it may cause no reaction. An incision should 

made with a Grjefe’s knife at the margin of the cornea corrc- 
s]K)ndiug with the position of the foreign body, and the ])ortiou of 
iris containing the foreign body is then removed with forcc])s 
and scissors. 

Blows on the Eye are apt to cause, in additioji to Ineniorrhage 
into the anterior chamber from the iris or from the canal of Schlemm, 
jne of several remarkable lesions of the iris, namely : — 

]. Iridodialysis^ — i.e. separation of the iris from its attach- 
ment to the ciliary body. This is usually accompanied by consider- 
able hyplnema. As much as one-half of the circumference of the 
iris may be involved in the lesion ; or, the latter may be so small as 
to be diagnosed only by the pre- 
sence of the resulting small fresh 
luemorrliagc near the ciliary mar- 
gin of the iris ; or, after this has 
become absorbed, by aid of light 
transmitted to the eye by the 
ophthalmoscope, when not alone 
the physiological pupil, but also 
the minute marginal traumatic 
pupil will be illuminated. It is 
rarely that there is more than one dialysis. In certain degrees of the 
detachment, by reason of the sphincter of the iris having lost its 
iixed point, it becomes stretched in a straight line (Fig. 01) at the 
part corresponding with the dialysis, and assumes a i) shape ; oi‘, if 
the detachment be more extensive, the pupil becomes kidney-shaped ; 
or the detached portion may entirely cover the pupil. The detached 
l)()rtion, too, may be turned on itself (anteflexion of the yis), the 
uveal surface being to the front. The functions of the eye after 
such an injury, even wdien extensive, are sometimes but little dis- 
turbed, or there may be monocular diplopia. 

It is stated that iridodialysis does not become re-attached ; but 
a (*ase has come under the notice of one of us in which a very minute 
iridodialysis was healed, and another such case is recorded. The 
lengthened use of atropine in the mass promotes such a result, but 
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it can only be hoped for if the iridodialysis be not extensive, and if 
the case be seen early. 

An operation for the remedy of iridodialysis has been proposed 
and successfully performed by Chalmers Jameson as follows : — 
If the dialysis be of some extent, two needles each carrying a suture 
of fine silk-worm gut arc used. The first needle is passed through 
the corneo-scleral margin 2 mm. from the limbus, into the anterior 
chamber, under and through the torn iris-margin, of which less than 
1 mm. is take.ii up, and through the cornea. The needle is liberated 
from the suture. The second needle is similarly introduced at a 
convenient distance from the first, according to the dimension of the 
dialysis. An incision is then made in the coriieo-seleral margin in a 
straight line between the points of entrance of the sutures, leaving 
a short bridge of scleral tissue between those points, and the ends 
of the incision. An iris hook is passed into the anterior chamber 
between the iris and cornea, and the sutures are in turn carefully 
snared, the corneal ends drawn out of the cornea into the anterior 
chamber, and out through the c.orneo-scleral imision, thus enabling 
the sutures to be tied on the brulge^s of schu’al tissue at each end of 
the imision without including the cornea. The sutures when tied 
bring the torn surface of the iris in conta(‘t with the inside of the 
linear incision, but not between its lips, and re-attachment of the 
iris by agglutination of the corneo-scleral wound is thus accom- 
plished. Where the dialysis is of moderate dimension, one suture 
only is needed ; but where two are required, they should both be 
introduced into the iris before either is tied. 

Iridodialysis does not increase in extent in the coursi*, of time, 
nor lead to further mischief in the eye. 

* 2. B,etroflexion of the Iris.— From a blow on the eye, the whole, 
or more,commonly a portion, of the iris in its entire width can be 
folded back on the ciliary processes, giving the appearance of a very 
dilated pupil, or of a coloboma produced by a wide and peripheral 
iridectomy. In a true coloboma the ciliary processes would be 
easily seen, but not so in retroflexion, for the processes, being covered 
by the retroflexed iris, present a smooth surface. A slight dislocation 
of the lens in the direction away from the iris lesion is often observed. 
Retroflexion of the iris cannot be cured, but useful vision is retained, 
if the injury be uncomplicated. 

* 3. Rupture of the Sphincter Itidis , — There are not many cases 
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of this lesion recorded. There may be but one rupture, or there 
may be a number of small ruptures distributed round the pupil. 
They show themselves as small triangular gaps in the pupillary 
margin, their bases directed towards the latter. This condition is 
also incurable, and some permanent disturbance of vision due to 
th(^ mydriasis results. 

* 4. Dehiscence of the Iris between the pupillary and ciliary 
imiTgins. This is a slit-like rupture of the iris, whii-h runs in a 
radial direction through the whole width of the iris, with the excep- 
tion of the sphincter. The diagnosis sometimes cannot be made 
with certainty until, after a few days, the blood-clot covering the 
(ichiscence is absorbed. The opening may be caused to close by 
the use of a myotic, which, by contracting the sphincter, brings the 
edges of the dehiscence together. 

* 5. Traumatic Aniridia . — The whole iris is torn from its c-iliary 
insertion, and may be found lying in the anterior cliamber or under 
the c;onjunctiva, having in the latter case passiid thiough a rent at 
the corneo-scleral margin. Not only docs the anterior clmmber 
contain blood, but the vitreous humour is often infiltrated with 
Inemorrhage. When the extravasated blood has become sufficiently 
absorbed, the absence of the iris will be noted, and in many instances 
the ciliary processes will be visible. If these latter arc visible, the 
diagnosis ‘ aniridia ’ can be definitely made, but cases do occur in 
which, notwithstanding the absence of the iris, the ciliary processes 
are not visible, owing probably to changes in them which cause them 
to shrink. J^in^h cases then arc difficult to distinguish from retro- 
flexion of the iris, but the importance of the diagnosis is not great. 

6. Traumatic Mydriasis, and Myosis . — Of these, mydriasis is 
th(^ more common. The dilatation is of medium degree, and the 
])upil is usually of irregular shape— oval, pear-shaped, (y more 
dilated at one part than elsewhere — and contracts but slightly, or 
not at all, to light. Paralysis of accommodation usually accom- 
panies traumatic paralysis of the sphincter iridis. The mydriasis 
IS probably the result of concussion of the delicate nerve-endings in 
the sphincter of the iris. (See above, under Rupture of the Sphincter 
Iridis.) Traumatic mydriasis may recover after a long interval, 
but in most instances it remains as a permanent defect, with some 
derangement of vision due to it and to the paralysis of accommoda- 
tion. 
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With traumatic myosis there is apt to be spasm of accommoda- 
tion, which may produce apparent myopia. The prognosis is 
fairly good. 

Tr<minnmt. — )^oY mydriasis, protection spectaeJes, galvanism, 
and (5serine. For myosis, atropine. 

Injuries of the Ciliary Body. — Vumiun’d W omuls, and Foreujn 
Bodies perforatir^g the sclerotic at a distance of about 5 mm. around 
the cornea, are almost certain to implicate the ciliary body. If 
there be iio prolapse of the ciliary body, nor any foreign body in the 
interior of th(‘ ey(‘, the sclerotic, wound may heal by aid of a bandage 
without fui tlu'r ill results. If a prolapse of the ciliary body or iri$ 
be present, it is to be abscised, with careful antiseptic measures ; 
and if the sclerotic wound be large, it may be thought desirable to 
unite its margins with sutures. 

Wounds of the ciliary body an* a})t to cause cyclitis, especially 
if the former be incarcerated in the sclerotic wound in healing, for 
the incarcerated portion is liable to become infected. 

* Injuries of the Chorioid. Small Foreign Bodies may pi(uce the 
sclerotic, or the cornea and lens, and may lodge in the chorioid, and, 
if favourably situated, can then be detected with the ophthalmo- 
scope, and always by the Rdntgen rays if of metal (chap. x.). These 
foreign bodies recpiire operative removal by the magnet, if of steel 
or iron (chap, x.) ; or, if the foreign body cannot be extracted, 
the eyeball must be removed, to avert sympathetic ophthalmitis. 

Incised Wounds of the sclerotic very frequently involve the 
chorioid (p. 174-). 

Ilu'j}ture of the Chorioid near the posterior poh? of the eye is 
often produced by blows on the. eye, and is seen with the ophthal- 
moscope as a whitish-yellow (the colour of the sclerotic) crescent 
some t^o or three papilla-diameters in length, and about one 
papilla-diameter distant from the optic, entrance, the concavity of 
the crescent being directed towards the latter. Immediately after 
the accident, extravasated blood sometimes prevents a view of the 
rupture. Some chorioiditis may result ; but, when this passes 
away, good vision is frequently restored and maintained, provided 
detachment of the retina does not ultimately supervene from cica- 
tricial contraction at the. seat of the rupture. On the other hand, a 
scotoma in the field may be produced, and if the rupture be in the 
region of the macula lutea, serious loss of sight may be caused. 
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Traotment — Careful protection of the eye, and abstinence from 
use of it, with dry cupping at the temple for three weeks, or until 
it may be assumed that all inflammatory tendency has subsided. 

Blows upon the eye may cause Extra msat ion of Blood in the 
( ^horioid. If small, these extravasations do not extend beyond the 
('liorioid. But, in the case of (jopious extravasation , the hcTmorrhage 
IS ])()ured out from the (‘horioidal vessels between that coat and the 
sclerotic, lifting and bulging forward the chorioid ; or betw(^en the 
cli')rioiiI and retina, giving rise to a detachniciit of the latter ; and 
It the retina give way, the blood is ])oured out into the vitreous 
humour. Should there be no vitreous humour opacity, the extra- 
vasations in the chorioid can be seen with the ophthalmoscope as 
somewhat indistinct (owing to resiilling opacity in the overlying 
retina) small red spots, or large round red spots, darker in the centre 
than at the margin. That these hicmorrhages are in the chorioid 
caji be recognised from the fact that they lie behind the retinal 
vessels. Tin; luemorrhages become slowly absorbed, and after a 
tune, provided they have not ruptured the retina, useful vision may 
be restored. 

Trmhneni . — Complete rest in b(‘d. Atropine. Bandage. 

New Growths of the Uveal Trai't. 

* New Growths of the Ixis,'— Cysts of the Iris. Also known as 
(^ysts of the Anterior Chamber . — These vary from a very small size 
to that which would fill the antcrioi’ chamber. They may have 
either serous or solid contents. The serous form is oc-iuisionally 
congenital, but in the majority of cases the cyst originates in epi- 
thelial cells from the cornea, epidermis, etc., which arc implanted in 
th^^ iris on the occasion of a penetrating wound. The cysts with 
solid contents (epidermoid elements) usually have their origin in an 
cy(dash which has entered the anterior chamber by occasion of a 
perforating corneal wound. All these cysts arc soure.es of serious 
danger to the eye (irido -chorioiditis, glamioma, etc.), and, it has been 
stated, may even be the cause of sympathetic ophthalmitis, and 
hence their removal is called for. This can be effected without 
much difficulty if the tumour be small, but if it have attained a large 
«ize, and become adherent to the posterior surface of the cornea, 
the attempt is often unsuccessful. A long incision should be made 
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ill the corneo-scleral margin, and the cyst, along with the portion of 
iris to which it is attached, drawn out and cut off. 

Granuloma is the name given to a benign neoplasm of the iris, 
of which the structure resembles granulation tissue. Clinically it 
is a small pale tumour, or there may be several such tumours, which 
gradually grow to fill the anterior chamber, rupture the cornea, and 
finally induce phthisis bulbi. It is held by some that these growths 
depend on a syphilitic taint, and by others that they are tubercular. 

SoUfary Tubercle.— ^o\\tQ.iy tubercle may be acx'ompaniod by a 
few sTnall(*r growths, but it generally begins as a single yellowisln 
white tumour, often without iritis, which gradually increases in size 
until it may fill the anterior chamber. It finally involves the 
cornea, which it perforates, forming a fungating mass, and this 
subsequently breaks down, leaving only a small shrunken globe in 
the socket. 

Treatment . — Tuberculin in the early stages ; and, if perforation 
should take place, excision of the eyeball. 

/Sarcoma.~-Th(‘ iris is that portion of the uveal tract which is 
most rarely aff(‘cted with primary sarcoma. It arises usually from 
a congenital pigment(Kl nawus of the iris, and is commonly a nndano- 
sarcoma ; but leuco-sarcoma has also been rec^orded. As the 
tumour increases in size, it fills the anterior chamber, and grows 
backwards into the ciliary body and into the canal of Schlemm. 
It is not usual for the tumour to become extra- ocular by growing 
through at the corneo -scleral margin, as does tubercle of the iris. 
Irritation or inflammatory symptoms arc not often present ; and 
secondary glaucoma does not come on until a late stage, when the 
growth has filled the anterior chamber, or involved the ciliary body 
extensively. 

Treatment . — Enucleation of the eye should be advised as soon 
as the diagnosis of sarcoma of the iris has been made. There is 
naturally a desire on the part of the surgeon, when the tumour is 
small, to save the eye, which probably has full vision, by excising 
the portion of iris in which the growth is seated, and there are some 
cases on record in which this was done, and where no recurrence of 
the tumour took place. But in adopting this conservative method 
there is serious danger ; for it is not possible to determine clinically 
whether the sarcomatous growth is truly, or only apparently, con- 
fined to the limited region of the iris, where it can be seen. Even 
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ill the early 8ta«:e8 of many cases of sarcoma of the iris, the neoplasm 
invades the ligamentum pectinatuin, the canal ol Schlemm (Plate 
IV. Fig. 5), or the ciliary body ; so that, although the iris 
tumour be thoroughly removed, the growth reappears in the eye 
before long, while in the meantime risk of infection of the general 
system has been run. 

Carcinoma . — A few cases of metastatic carcinoma of the iris and 
( iliary body are on record, with the breast as tin' ])rimary seat of 
d'.sease. 

Ophthalmia Nodosa. — Sei' p. 84. 

* New Growths of the Ciliaxy Body.— Sarcoma of the ciliary 
body is generally pigmented, and often passes unobserved, until it 
attains considerable size as a brown mass, which was at first con- 
cealed from view by the iris. Occasionally it is first noticed when it 
nnikes its appearance at the angle of the anterior chamber. It 
usually also grows backwards into the chorioid, and runs the same 
course as sarcoma of the chorioid, but in rare cases extends round 
the whole ciliary region (ring sarcoma) (Jdate IV. Fig. b). Rii- 
moval of the eyeball should be urged, but is often for a time 
d('clined by the patient, as sight is but slightly affected in the 
early stages. 

Myosarcoma originating in the ciliary muscle has been observed 
a i<*w times. 

Carcinoma . — Secondary carcinoma may occur in the ciliary 
body as in the iris and the chorioid, but is very rare. 

* New Growths of the Chorioid. — Sarcoma is by far the most 
common neoplasm of the chorioid, and the chorioid is the most 
common si'at of ocular sarcoma. It is seen at all times of life, but 
most freijuently between the agc's of forty and sixty. Both melano- 
sarcoma and leuc-o-sarcoma occur, and may originate in a^ny part 
of the chorioid. 

If seen in a very early stage, it is easily recognised from its 
Jirojecting over the general surface of the fundus, the retina lying 
elosely applied to it ; but, unless it be in the region of the macula 
lutea, it may not cause any serious disturbance of vision, and 
hence may not at that period be brought under the notice of the 
surgeon. The diagnosis from detachment of the chorioid at this 
stage is made by the presence in tlic latter condition of the 
characteristic chorioidal vessels, and by the peculiar colour of the 
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chorioicl. Detachment of the chorioid, too, is much rarer than 



The new growth soon gives rise to detachment of the retina, by 

reason of serous exudation from 
the chorioid ; and this may be 
accompanied by opacity in the 
vitreous humour, which contri- 
butes in rendering the diagnosis 
with the ophthalmoscope difficult 
or impossible. If the detach- 
ment be shallow and the retina 
translucent, the tumour may still 
sometimes be seen through the 
sub-retinal fluid by aid of strong 
I-'./. n\ • . illumination; and even direct 

springing from posU-rior polo of suiilif'ht, may bft employed in 

fundus. Complete detachment of some such cases. Often the de- 
retina. Lens pushed lorwards. tachnient commences at a part 

Iris pressed against posterior sur- , t i 

face of cornea. As yet no cupping immediately 

of the disc. over the tumour, but some dis- 

tance nnnoved from it. Owing 
to the great, and often sudden, defect of vision which comes on 
in this stage, we very commonly s(‘.e these cases now for the first 
time. The history of the case may aid us ; wdiile the absence of 
the more usual causes of detachment 
of the retina should make us sus- ^ 

picious of an intra-ocular tumour, and 
the fundus should be carefully ex- 
amined, with dilated pupil, in all such 


At this and at later stages, I 

Leber’s, or other, Sclerotic Trans- |l 

illuminator (Fig. 63, J size) is a valu- I 

able diagnostic aid. It consists of a B 

small electric lamp (6), which re- Fig. C3. 

quires a current of eight to ten volts, 

enclosed in a metal jacket (a). The anterior end of the lamp is 
in contact with a short glass rod (c) covered with a hard rubber 
sheath. The light of the lamp is transmitted along the glass rod. 
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and the exposed end [d) of the latter is placed on the sclerotic of the 
cocainised eye, in a dark room. Then, if the eye bo normal, or even 
if a ripe cataract be present, the pupil lights up with the familiar 
red glow from the chorioid. But if, internal to the spot at which 
the glass rod is applied, a new growth be present, the pupil does not 
light up— it remains dark. By slipping the rod over the whole of 
the suspected region, or as much of it as can be reached, or, indeed, 
over the whole exposed sclerotic, it can be ascertained whether an 
intra-ocular growth be present. The only limitation to the method 
is m those cases where the tumour is situated much behind the 
equator, a region in which the rod cannot be brought in contact with 
the sclerotic. The brightness of the red reflex in the pupil depends 
very much on the incidence of the rays passing through the sclerotic, 
and the brightest reflex is obtained in the normal eye when the glass 
rod is placed at about the equator of the eyeball. The observer 
should look at the pupil from the direction of the patient’s gaze, 
whether this be straight forward or to one side. Non-pigmented 
tumours do not interfere with illumination of the pupil ; nor do 
opacities in the cornea, or lens, nor even a ripe senile cataract. 
Inflammatory opacities in the vitreous humour do not interfere with 
the pupil-glow, but an intra-ocular haomorrhage even of slight 
amount does so. 

Soon the intra-ocular tension increases. This makes the diagnosis 
again more easy in many cases, for the combination of detached 
retina and increased tension exists only with intra-ocular tumours. 
The increased tension may come on very slowly, and without ciliary 
neuralgia ; or more rapidly, and with all the signs and symptoms 
of acute glaucoma. Yet, if the case come under observation now 
for the first time, the diagnosis may be by no means easy, should 
the refracting media be opaque (as always in acute glaucoma), and 
consequently the detachment of the retina concealed from view. 
Here, again, the history of the case is all we have to depend on, 
especially the fact of the patient having noticed a defect at one side 
of his field of ■•dsion previous to the onset of glaucoma. 

In the next stage of the growth it perforates the cornea or 
sclerotic, and, increasing rapidly in size, although still covered with 
‘conjunctiva, it pushes the eyeball to one side, the upper lid being 
stretched tightly over the whole. On raising the lid the tumour is 
seen as a bluish-grey mass with irregular surface. The conjunctiva 
15 
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is now soon perforated, and the surface of the tumour becomes 
ulcerated, with a foul-smelling discharge and occasional haemorrhages. 
The tumour gradually invades the surrounding skin and the bones 
of the orbit, and by extending through the sphenoidal fissure and 
opti(‘. foramen reaches the base of the brain. 

Another, and less common, course of chorioidal sarcoma, is that 
in which, without first perforating the cornea or sclerotic, the tumour 
sets up irido-cyclitis, leading to phthisis bulbi. Cases in which 
sarcoma of the chorioid was found in shrunken eyeballs have given 
rise to the vi(‘W that such eyeballs are prone to develop sarcoma. 
While it is possible that sarcoma may develop in a shrunken eyeball, 
it is tolerably certain that, in the majority of the cases in which both 
diseases are ]) resent, the sarcoma has been the primary disease, and 
has undergone regressive metamorphosis. An apparent cure is 
thus ])roduced, but in cases in which the opportunity of suffuiently 
•prolonged observation has been afforded, the growth has again 
become progressive. (Se(* also glioma of the retina, chap, xi.) 

Sarcoma of the chorioid occasionally gives rise to sympatheth; 
ophthalmitis (])p. 201, 215). 

It is usually upon the neighbouring tissues of the eyeball be- 
coming involved that sccondaiy growths begin to form in other or- 
gans, the one most prone to be affected being th(‘ liver. The lungs, 
stomach, peritoneum, spleen, and kidneys may all be attacked. 

Chorioidal sarcoma is almost always ])rimary, but it has been 
seen a few times as a metastatic diseasi'. 

Carcinoma . — This is extremely rare, and the cases of it on record, 
as in the iris and ciliary body (p. 223), were all of metastatic 
origin, the primary disease being in the breast. It is not possible, 
to distinguish chorioidal sarcoma from chorioidal carcinoma by the 
ophthalmoscope. 

Tnhercle is sometimes seen in cases of acute miliary tuberculosis 
as round, slightly prominent, pale yellowish spots, of sizes varying 
from ()-5 to 2-5 mm. in diameter, situated always in the neighbour- 
hood of the optic, papilla and macula lutea, and unaccompanied by 
pigmentary or other chorioidal changes. There may be but one of 
these foci, or thei'e may be many of them. When they occur, 
it is, as a rule, in a late stage of the general disease, but they have 
occasionally been noted long before its appearance. In obscure 
cases of the general disease, the ophthalmoscope has sometimes 
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rendered valuable diagnostic aid by revealing these minute growths 
in the chorioid. 

Very rarely does a tubercular tumour grow in the chorioid in 
cases of general chronic tuberculosis, attaining to a large, size, and 
destroying the eye similarly as does sarcoma or carcinoma. 

In young children it may be impossible to diagnose between a 
tubercular tumour of the chorioid and a glioma of the retina (chap, 
xi.). Yet, as in either case enucleation is indicated, the diagnosis 
is not of great clinical importance. 

Other, but rare, forms of tumour of the chorioid are : — 

Sarcoma CarcinomaUmim, Osteo-Sareoma, and Lipnphoma. 

Treatmenl . — So long as, in cases of sarcoma and carcinoma, the 
tumour is wholly intra-ocular, enucleation ot the eyeball should be 
])erformed, and may be ilone with fair hopes of saving the patient’s 
life, if the disease be primary. When the orbital tissues have 
become involved, extirpation of all the contents of the orbit, and 
even, if necessary, removal of portions of its bony walls, ought to be 
undertaken, should the general health permit, in onbu* to rid the 
])aticnt of his loathsome disease ; although the probable presence 
of se(‘ondary growths (dsewhere rendiTs but slight the prospect of 
saving the patient’s life. 

(hses of miliary chorioidal tubercle do not. call for direct treat- 
ment. 

In cases of tubercular tumour, the (jiiestion of removal of the 
eyeball must depend upon the general state of the patient ; but, 
if it seem probabl(‘ that life will be prolonged unt il after th(‘ ocular 
growth would have become extra-ocular, removal of the eye should 
be recommended. 

* Other Diseases of the Chorioid. — Posterior Schro- Chorioiditis, 
or Posterior Stayhifioma . — This condition will be describecj in con- 
nection with myopia (chap, xv.), which is its almost constant 
cause. 

Detachment of the ChoriouL — As the result of copious loss of 
vitreous, dming operations, or from injury, detachment of the 
chorioid is not uncommon, but it does not re(piirc to be specially 
diagnosed in these instances, and therefore it is not important to 
consider it further here. 

Idiopathic detachment of the chorioid is extremely rare. Its 
ophlhahnoscopic appearances are apt to be taken at first sight for 
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a simple detachment of the retina, or for leuco-sarcoma ; but, on 
closer inspection, the chorioidal stroma is observed to lie immedi- 
ately behind the detached retina, and its vessels, etc., are seen in 
the upright image by aid of the same lens as are the retinal vessels. 
The chorioid is not everywhere detached, but is separated from 
the sclerotic in several different places, and these detachments are 
seen in the form of apparently solid hemispherical protuberances 
rising abruptly from the fundus into the vitreous humour. In other 
places the chorioid is in contact with the sclerotic, although in some 
of these positions there may be detachment of the retina alone. 
The vitreous humour is more or less opaque. Vision is greatly 
lowered or (juitc destroyed. 

It is probable that a chronic chorioido -retinitis has been an an- 
tecedent condition in all of these cases. Indeed, signs of old retin- 
itis are olten present, such as perivasculitis and connective tissue 
striation : and in one case retinitis was actually observed long be- 
fore the detachment of the chorioid came on. Adhesions between 
the chorioid and sclerotic are formed in consequence of this inflam- 
mation ; and then inflammatory exudation takes place behind the 
choi'ioid, and se])arates it from the sclerotic, where it is not adherent 
to the latter. 

The process ends either in phthisis bulbi, in consequence of 
vascular changes and disturbances of nutrition, or in cure to a 
certain degree, in so far as by absorption of some of the exudation, 
and by alteration of the remainder of it into connective tissue, a 
return of tlie chorioid and retina to their normal position is rendered 
possible ; but even then restoration of sight, with tissues so dis- 
organised, cannot be looked for. 

Treatment hitherto seems to have been of no avail. Probably 
active mercurialisation might afford the best chance of doing good, 
should a case come under notice. 

Fuchs has pointed out that detachment of the chorioid occurs 
in a good many cases of cataract extraction some days after the 
operation, although there has been no loss of vitreous, and also in 
some cases of iride<'tomy. It can often be found with the ophthal- 
moscope, and even sometimes with the oblique illumination, in 
those cases of cataract extraction in which the anterior chamber 
has not formed, or in which, having formed, it has become empty 
agaiti. It is mainly after iridectomy for chronic simple glaucoma 
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that chorioidal detachment has been noticed. The probable ex- 
planation is, that a slight aperture of communication has been made 
between the anterior chamber and the sub-chorioidal space, through 
which the aqueous humour passes behind the chorioid. With the 
re-establishment of the anterior chamber, the chorioidal detachment 
goes back, and the prognosis is in all cases good as regards vision. 

* Central Senile Areolar Atro'phy of the Chorioid. — This is not a 
very rare disease and presents the appearance of a white patch, 
often of considerable extent, at and around the macular region. In 
Mime cases a haomoriiiage in the chorioid and posterior layers of the 
retina forms the starting-point of the disease. The retinal functions 
always suffer much ; for an absolute central scotoma is produced, 
which renders reading and writing impossible, although orientation 
is not greatly imped(‘d, as the periphery of the field remains intact. 

The discovery of the presence of this disease, after a cataract has 
ix'en successfully removed, is sometimes a source of intense disap- 
pointment both to patient and surgeon, which cannot be guarded 
against, unless the condition of the fundus oculi have been noted 
while the cataract was still incipient. 

Treatment is of no avail, but absolute rest of the eyes from all 
attempts at near work, and the use of dark protection spectacles arc 
im))ortant, so that, at the least, the advance of the disease may not 
be promoted. 


Malformations of the Uveal Tract. 

* Malformations of the Iris. — Ueterophthahnoa (erepov, different ; 
0(f)6aXyi6s ). — This term indicates that the colour of the iris in one 
eye is different from that in the other. 

Coreciofia [Kopi], the pupil ; ^tottos', out of position), mal- 
position of the pupil. The pupil sometimes occupies a position 
farther from the centre of the iris than normally. 

Polycoria (ttoXu?, many ; Koprf, the pupil). — Where there is more 
than one pupil. The supernumerary pupil may be separated by 
only a small bridge from the normal pupil, or it may be situated 
very near the periphery of the iris. In neither case has it a special 
sphincter. 

Persistent Pupillary Membrane. — This appears in the form of 
very fine threads stretched across the pupil. They cannot be mis- 
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taken for posterior synecliige, as they spring from the anterior 
surface of the iris at the corona, some distance, that is, from the 
margin of the pupil. They do not interfere with the motions of 
the pupil, nor with vision. 

Colohoma (/co\o^6<;, mamed.) and Irideremia the iris ; 

iprjfiia, want o/).— These two defects have been shown by Treacher 
Collins to be due to a similar cause — in short, that they arc different 
degrees of one and the same condition. 

Before the iris is formed in the foetus there exists — between the 
posterior surface of the cornea and the anterior capsule of the lens — 
the anterior portion of the fibro -vascular sheath. This receives its 
blood-supply partly from tlie ciliary arteries, and partly from the 
vessels in the posten-ior tibro-vascular sheath, which are prolonged 
round the sides of the lens to join it. The cornea, anterior fibro- 
vascular slieath, and lens li{‘ in close contact with each other. 

The iris is devedopi'd by growing forwards from the margin of the 
anterior chamber, and in so doing has to insinuate itself between the 
cornea and anterior fibro -vascular sheath on the one hand, and the 
lens on the other, pushing the prolongation from the posterior fibro- 
vascular sheath in front of it. The anterior fibro-vascular sheath 
subsequently becomes the pupillary membrane, of which portions 
sometimes persist (p. 229). 

If we suppose some abnormal adhesion to occur between the 
cornea, anterior fibro-vascular sheath, and lens-capsule, or some 
delay in their separation at the whole circumference of the future 
anterior chamber, we can understand how a mechanical obstruction 
to any growth of the iris forwards w'ould be introduced, resulting 
in complete absence- of the iris, or irideremia. Irideremia may be 
complete or partial. In the latter case it may be the inner circle 
only whifh is wanting, giving the pupil the appearance of dilatation 
with atropine. Where the entire iris is absent the ciliary processes 
can be seen all round. The condition may be binocular. If the 
obstruction be confined to a portion only of the anterior chamber, 
the corresponding portion only of the iris will be prevented from 
growing forwards, and the result will be one or more congenital 
colobomata. 

The patients suffer chiefly from dazzling by light, from which 
either protection or stenopreic spectacles afford some relief. 

* Malformations of the Chorioid—Coio&oma.—This is a solution 
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of continuity occurring always in the lower part of the chorioid, and 
usually associated with a similar defect in the iris. It may commence 
at the optic papilla, and involve the ciliary body also, and sometimes 
the sclerotic (p. 177), and even the crystalline lens may have a corre- 
spoudinp; notch ; or it may not extend so far in either direction. 
The condition is recognised ophthalmoscopic ally by the white patch, 
due to exposure of the sclerotic, where the (diorioid is deficient. 
Sometimes the retina is absent over the defect in the chorioid, a 
n'-iimstance which may be ascertained by the arrangement of the 
K linal vessels ; but, even if it be present, its functions at that place 
are wanting, and a defect in the held of vision exists. Central 
vision is often normal. 

Alhinismus, or defective pigmentation of the chorioid and iris. 
This is usually accompanied by defective })igmentation of tlie hair 
of flic bodv. The iris has a piidc appearance, due to reflection of 
light from its blood-vessels, and from those of the chorioid, and 
with the ophthalmoscop(‘ the latter vessels can be seen down to 
their finest branchings. The pupil to the observer is red, not 
black. The light which enters the eye, not being partially ab- 
sorbed by ])igm(‘nt, causes the patient much dazzling, and high 
flegrees of the condition are usually accompanied by nystagmus. 
In childhood the albinismus and attendant symptoms are more 
marked than later in life, when some degree of pigmentation 
usually takes place. 

Much advantage may be derived in many of these cases by the 
use of stenopieic spectacles, at least for near work. Any defect of 
refraidion should be carefully corrected, in ordci’ to give the patients 
the best possible use of their eyes. 

OppnUTIONS ON THE IrIS. • 

* Iridectomy. — This is performed for optical purposes, in zonular 
cataract, corneal opacities, or closed pupil ; to reduce abnormally 
high intra-otular tension, in primary and secondary glaucoma ; and 
for the removal of tumours or foreign bodies in the iris. 

The instruments required arc a spring speculum ; a fixation 
forceps, with spring catch (Fig. 68) ; a lance-shapcd iridectomy 
knife (kcratome) (Fig. 64), or a Graefe’s cataract knife ; a bent iris 
forceps (Fig. 65), or a Tyrrell’s hook (Fig. 66) ; a pair of iris 
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scleral margin. If a wide and very peripheral coloboma be desired, 
the incision must be long, and must lie actually in the corneo-sclcral 
margin ; the iris forceps being then introduced, a portion of the iris 
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corresponding with the length of the incision may be seized, drawn 
out, and cut off, the blades of the scissors being applied parallel 
and close to the incision, and by this means a coloboma, as at Fig. 
1)9, is produced. An incision somewhat inside the corneal margin 
will give a pupil, as in Fig. 70. A narrow coloboma (Fig. 71) is 
obtained by making a short conical incision, which may be more or 
less peripheral as circumstanc.es rccpiire ; by taking up as little as 
jiossible of the iris in the forceps, or by using a TyrrelFs hook, instead 
of an iris forceps, for c.atching and drawing out the iris ; and by 
applying the blades of the scissors at riglit angles to the incision in 
the corneal margin. 

Ill glaucoma a wide and very peripheral coloboma is required. 
For optical purposes a narrow iridectomy is required, because with 
a wide coloboma the diffusion of light may be very troublesome to 
the patient. 

The best position for an iridectomy for glaucoma is in the upper 



Fig. 69. Fig. 70. Fio. 71. 


quadrant of the iris, as when made there the subsequent dazzling 
hy light and the disfigurement are least. But the position, by 
])rel erence, for an optical pupil is below and to the inside, being that 
most nearly in the direction of the axis of vision. If, however, this 
position be occupied by a corneal opacity, the coloboma should be 
made directly downwards ; or, if that place be ineligible, then 
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downwards and outwards, or directly outwards, or directly in- 
wards. The upward positions arc of little use for opticial pupils, 
owing to the overhanging of the upper lid ; yet it often happens 
that we have no other choice. 

In the Performance of an Iridectomy, the eye should be fixed 
with a forceps at a position on the same meridian as that in which 
the c-oloboma is to lie, but at the opposite side of the cornea, and 
(■lose to the latter. 

The point of the lance-shap(‘d knife is then entered almost per- 
pendicularly to th(‘ surface of the cornea, and made to pcnctratej 
the latt(‘T. As soon as the point of the blade has entered the anterior 
chamber, the handle of tin; knife is low(n*ed, and the blade is passed 
on into th(‘ anterior chamber in a plane parallel to the surface of the 
iris, until the incision has attaiiu'd the re(piirc(l length. The handle 
of the knife is now lowered yet more, so as to l)ring the point of the 
blade almost in contact with the posterior surface of the cornea, in 
order to prevent any injury to the lens in the next jnotion. The 
knife is then very slowly withdrawn from the anterior chamber. 
At the same time the a<ju(mns humour flows off slowly, and the 
crystalline lens and iris come forwards. 

The fixation forceps is now taken over by the assistant, and the 
bent iris lorceps is passed closed into the anterior chamber, its 
points diri'cted towards the posterior surface of the cornea, so as to 
avoid engaging them in the iris. When the pupillary margin has 
been reached, the forceps is opened as widely as the corneal incision 
will permit, and the corresponding portion of the iris is seized and 
drawn out to its full extent through the corneal incision. 

With the scissors held in the other hand the exposed bit of iris 
is snipped off quite close to the corneal incision. Caro should now 
be taken that the angles of the coloboma do not remain in the wound ; 
and, if they are seen to do so, they must be reposed by pjashing them 
into their places gently with the spatula. 

Iridotomy,— For description and uses of this operation see 
chap. ix. 
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glaucoma; 

As the ])riiiiarv cause of Glaucoma remains, io a }^rcat extent, 
obscure, it cannot well be included under the heading of the diseases 
of some definite part or tissue of the (\ye, and therefore it becomes 
necessary to assign to it a special cha])ter. It probably lias its 
origin in some vascidar derangement of the uveal tract. 

The chief and essential symptom of this disease is lucreasod 
liitra-ocular Tension— increased hardness of the eyeball -“due to 
over-fullness of the globe. All the other symptoms of the disease 
result from this one. 

There is Primary Glaiieoma and Speundary Glaucoma. 

In primary glaucoma, the increased tension comes on without 
any previous recognisable disease of the eye ; and it is with it we 
have mainly to do in this chapter. 

In secondary glaucoma, the increased tension is caused by 
obvious antecedent disease in the eye. 

Primary Glaucoma. 

Primary glaucoma is almost invariably a binocular disease. Yet 
it does not always attach eacli eye simultaneously, indeed it is more 
common for the disease to appear in the eyes with an interval of 
months, or longer. 

Of primary glaucoma there are, clinically, two great kinds— 
Chronic Simple Glaucoma ; and Congestive, or more or less Acute 
Glaucoma. There is also Chronic Congestive Glaue^oma. But 
tliese different clinical varieties of glaucoma arc liable to nm into 

^ From 7^aCKos, sea-green. Tlio name was given to the disease by the 
old writers, on account of the gi'eenisli reflection obtained from the pupil 
m some eases. But tliis greenish rcfloctKifi is seen in other diseased con- 
ditions, and is not characteristic of glaucoma. 

235 



236 


DISEASES OF THE EYE. 


[chap. VIII. 


each other— chronic simple glaucoma may become congestive, and 
congestive glaucoma may after a time take on the chronic simple 
form. 

Increased intra-ocular tension, as stated, is the chief and essen- 
tial symptom of glaucoma, whatever form of it may come before 
us ; although this increased tension may not always be present in 
the same degree, nor at every hour of the twenty-four. 

If the tips of the index fingers be placjcd (dose together on a 
normal eyeball (Fig. 72), and gentle pressure be made with them 
alternately, the eyeball will be felt to pit slightly, and a sensa|:ion 
of flucituation is given to the fingers. The amount of this pitting, 
or fluctuation, varie>s according to the degree to which the cyepall 
is filled with its humours, and also, to so^c 
extent, according to the thickness of the 
sclerotic (‘,oat. The glaucomatous eyeball 
is more resistant, is harder than the 
normal globe, because it is too full. 

But there are normal eyes which have 
a tension below the average normal ten- 
sion, and others whi(di have a tension 
somewhat above the average normal ten- 
sion ; and, in eyes of the latter class, it 
is occasionally difficult to decide whether 
or not the tension be abnormally high. 
If it be a (juestion of one eye only, then a comparison of its 
tension with that of its fellow decides the (Question, for the physio- 
Ipgical tension is always the same in each eye. 

While marked variations from the normal are easily observed, 
some clinical experience is necessary in order to appreciate by 
palpatioij those degrees of tension which are just above or just below 
the normal. 4 tonometer recently devised by Schiotz is proving 
of practical use. 

For the purposes of clinical notation certain signs have been 
adopted. Normal tension is indicated by the letter T, or Tn, slight 
increase of tejisioii by T -f 1, still higher tension by T + 2, while 
T -f 3 denotes stony liardness of the eyeball. In the same way 
diminished tension is T — 1, T — 2, and T -- 3. T + ? and T — ? 
indicate that it is doubtful whether the tension be slightly above 
or below the normal. 
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Fig. 1. Glauconiatou.s Cup. 



F IG. 4. Glaucomatous Cup. Fig. 5. Secondary Glaucoma with open 

Angle, but obstructed Canal of 
Schlemm, etc. 
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PLATE IV 
{To face page 237) 

Fig. 1.— The optic disc is atrophied and greyish white, and is surrounded 
by a pale rihg, the glaucomatous halo. The cupping is recognised by 
the curving of the vessels, where they dip over the edge of the cup, 
and seem to end abruptly, as well as by the paler appearance, and 
. displacement of the trunks of the vessels in the centre of the cup. 

, 'ilie 

cornea; S, sclerotic; B, ciliary body, atrophied; I, iria; A, 
Fro. chamber; L, lens. The iris is adherent to the cornea Wn 

anterior 
D to E. V , 

'n Fig. 2. The x is just above the canal of Schlemm. 
Fig. 3.— Letters as 1 

ve, atrophied, xx pointing to the only remaining bundles 
Fig. 4.— N,opticnei Sclerotic ; Ch, chorioid ; R, retina, which was paJrtly 

of nerve fibres, section ; C, deep cup ; V, a vessel, with some 

separated in m blood, below it. 
others containing 

*^ing-8arcoma of the ciliary body. Letter$ a(3(,in 
Fig. 6.— From a case orh away, x points to canal 

Fig. 2. The cornea vessels, all filled with pigment cells, 

of Schlemm and tributary i 

I, extension of growth into i* represented by Figs, 2 and 3 

(For the micro-photos of sd Profossor O’Sullivan and Dr. 

we are indebted to the kinkiest, 

Wigham of the pathological departmu, 
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Other symptoms of glaucoma, as already stated, are due to the 
increased tension ; but in chronic glaucon^a there are fewer symptoms 
than in acute glaucoma. Let us now describe these two great forms 
of primary glaucoma separately. 

And first as to Chionic. Simple Glaucoma (also known as Simple 
(ilaucoma, and as Chronic Non-Congestive Cdaucoma). 

Symptoms. -hJ)imiQss of vision, gradually increasing, in the 
affected eye, is the only symptom of which the patient with chronic 
simple glaucoma usually complains. But some patients complain 
of a permanent ‘ fog,’ which yet does not reduce the acuity of 
vision as measured with the test types ; while others have short 
attacks of ‘ fog ’ associated with the appearance of rainbow colours 
around the flames of lamps or candles. 

The tension is raised. vSometimes the eye is very hard (T + 2, 
or more), and again it may be but slightly raised (T + 1). Even in 
one and the same eye the tension usually varies, and may be at 
one time too high, and at another almost, or (|uite, normal. Heiu'e 
it. may be necessary to test the tension at difierent times beiore 
a decision can be arrived at. 

The external appearance of the eye is iis\uilly normal, and the 
pupil reacts well to light. The anterior chamber is sometimes a 
little too shallow. 

On examination with the ophthalmoscope, the optic papilla is 
found to be cupped ; because the opthi disc, or, more correctly, the 
lamina cribrosa, being the weakest part of the sclerotic, is the first 
]dace to give way to high intra-ocular tension. Consequently, the 
lamina cribrosa being pushed back, the optic disc becomes de- 
pressed, or cupped, and the cup becomes sometimes even deeper 
than the outer surface of the sclerotic. 

This cupping of the papilla (Plate IV.) is a most import^ant sign 
of glaucoma, and difiers essentially in appearan(‘e from the physio- 
logical cupping (p. 35), inasmuch as it occupies the entire area 
of the papilla, and has steep, not shelving, sides. As shown in 
Plate IV. Fig. 4, the walls of the excavation are often hollowed 
out, and the ophthalmoscopic effect of this is to give to the retinal 
vessels the appearance of being broken off at the margin of the 
papilla (Plate IV. Fig. 1), where they pass round the overhanging 
edge of the excavation, and become hidden by it, while on the 
floor of the excavation they reappear. 
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The presence of an excavation may be recognised ophthal- 
moscopically, in the examination by the indirect method, by means 
of lateral motions of the convex lens. It will then be seen that, 
while the whole fundus seems to move along with the motion of the 
lens, the floor of the excavation apparently moves in the same 
direction, but at a slower rate. This parallax is the more marked 
the deeper the excavation, and is best seen by observing the margin 
of the excavation. The phenomenon is explained by the accom 
panying figure (Fig. 73). If o be the optical centre of the lens 
being used in the examination, and b and a two points lying one 
behind the other, the inverted images of these points will be si|;uated 
at ¥ and The line ¥ lies in the visual line of the obsi(^rver ; 



Fig. 73. 


and if the lens be moved upward a very little, so 1 hat the optical 
centre comes to o^, the inverted images of h and a will be removed 
to and a“. If the observer have not altered his point of view, 
it will seem to him that the point b has made a more extensive 
motion^than the point a ; or that it has moved more rapidly than 
a, and has glided between a and the observer. Short and rapid 
motions of the lens from side to side, or from above downwards, 
will best show the parallax. 

In examination by the direct ophthalmoscopic method, the 
existence of an excavation may be ascertained, by observing that a 
lens of a difierent power is required in order to obtain a clear image 
of the margin of the papilla and of its floor. The depth of the 
excavation may be estimated by noting the difference between these 
two lenses — e.g. if the general fundus of the patient be emmetropic, 
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and the emmetropic observer require D to see the floor of the 
oxcavation, the depth of the latter is about 1. mm., and in the same 
proportion up to 10 1). 

Besides being cupped, the optic papilla in glaucoma becomes 
atrophied, and its consequent pallor serves to aid the diagnosis 
between this and a physiological excavation. 

Jf primary atrophy Hhoiild attack an optic tu‘rve in the disc of wiiicli 
there is a pi ly Biological cup, the appearance presented may he identical 
with that of a glaucomatous cup, and the diagnosis would then depend 
upon other synijitoms of each disease. 

Spontaneous pulsation of the arteries on the optic papilla may 
he often noted in glaucoma, or can be produced by slight pressure 
on the eyeball with the finger ; because blood can only be forced 
into these vessels by a pressure greater than that oi>posed to it. 
Now, in an eye with normal tension there is no arterial pulsation— 
aiivd slight pressure with the tip of the linger does not biing it on — 
for the arterial tension is greater than the intra-ocular tension ; and 
therefore the blood flows in a continuous stream. Hut, in the 
decidedly glaucomatous eye, the intra-ocular tension op])oses so 
great an obstacle to the arterial flow, that at the systole alone can 
it make its way through. 

Arterial pulsation also occurs, although rarely, in cxojihthahnic goitre 
(chaj). xix.); and it occurs where the ])rosHurc in the artcru's themselves 
IS low (weak heart action, aortic regurgitation, etc.), om'ii though that in 
the vitreous chambiu’ be normal. 

Around the margin of the glaucomatous excavation, especially 
in chronic glaucoma, one usually sees the whitish appearance, 
termed the glaucomatous ring (Plate IV. Fig. 1), which is held to be 
due to atrophy of the chorioid from pressure. ^ 

While increasing dimness of sight is the symptom of which the 
patient chiefly complains in a case of chronic simple glaucoma ; an 
examination of the-fudd of vision will show it to be contraeted — the 
contraction of the colour-fields preceding that for white— (Fig. 
12) in consequence of interruption to the conduction in the retinal 
nerve-fibres from pressure on them at the margin of the depresaed 
optic papilla. This contraction of the field must always be carefully 
looked for with the perimeter in eight or ten meridians, as it is most 
important for diagnosis and prognosis. The. contraction commences 
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at thc,.jiasal jide as & rule, while at the same time central vision i.s 
lowered, and at a later stage the temptjral portion of the field becomes 
contracted, and gradually complete blindness is brought about. 


Left Field 


Eight Field 



Fi(i. 74 . — Case of (Hauconm. Uighi J’leld (iakon with periiiietor) con- 
tracted, OHpooiiilly at nasal side, so close up to fixation point that operation 
was contra-indicated. V = ijf'M). Left Fi(^ld, as taken years after 

iridectomy, contracted, especially at nasal si<le. V=G/18. No further 
contraction ol field or loss of \’ision took place in tliis eye. 


In addition to the examination of the field with the perimeter. 
Bjerrum recommends that, when glaucoma is suspected, the field 
should be further investigated by aid of a black velvet scTcen two 
metres s({uare and a test object about 2 mm. square. By this means 
the state of relative vision within the field is examined. He has 
pointed out that in glaucoma the area of 'relative defect in the field 
can always be tracked to the blind spot, if a sufficiently small test- 
object be used ; or, in other words, that Ihe area, of most acute 
vision, jnd that of relative defect, meet at the blind spot. In 
some cases a (U’escentic para-central scotoma which includes the 
blind spot may be found. 

Bjerrum claims that the diagnosis between glaucoma and primary 
atrophy of the optic disc, which is sometimes difficult, may be made 
by this method of examination of the field of vision. The examina- 
tion of the field of vision by the ordinary method does not always 
assist, for in each of these diseases the field is liable to be contracted. 
If the contraction occur with re-entering angles, it points to primary 
atrophy, for this form of field is not found with glaucoma, hut 
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Bjerrum’s symptom occurs with glaucoma, aucl not with primary 
atrophy. 

-Theefioctol a myotic on the intra-ocular pressure may aid the 
diagnosis ; for while it would )iot materially intliiencc the normal 
tension in primary 

atrophy, it would re- Right Field 

duce the high tension ^ 

0 Art 

ill glaucoma. 

The central colour 
sense usually remains ' 

normal in glaucoma 
until a late stage, but 
in primary optic .00 
atrophy it is defec- 
tive at an early stage. 

Again, if slight 
])res3urc with the tip 
of the surgeon’s finger 

daring the ophthal- Fio. 75.-tWo/ 

^ \ . taken by «jorruin’fi method. The contraction 

moscopic examination extends to tiie blind spot, wliicli is 

produce arterial pul- situated in the dotted portion of tho figure, 
satioii at the optic 

papilla, it is suggestive of glaucoma ; for in an eye with normal 
tension, as already stated, considerable pressure is needed to 
produce tbis effect. 

The progress of chronic simple glaucoma is extremely slow and 
insidious, extending often over several years, and ending in total 
blindness, if untreated. 

Acute Glaucoma. (Also called Acute Congestive Glaucoma.) — 
In this form the lucxease of Tension is always very marked. The 
following symptoms are also found : — 

Diminished Depth of the Anterior Chamber, from pusliing for- 
wards of the lens and iris. 

Diminution of the Refracting Power of the Eye, by reason of the 
nearei approach of the latter to a globular shape. 

Diminution of the Amplitude of Accommodation, and Ainns- 
thesia of the Cornea, owing to pressure on the ciliary nerves as they 
pass along the inner surface of the sclerotic. 

Opacity of the Cornea, giving its surface a steamy ox‘ breathed- 
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on appearance, due to oedema of the corneal tissue and epitjie- 
liurn. 

A similar appearanco is soon in interstitial keratitis. 

Indistinctness of the Pattern of the Iris, similarly due to oedema. 

Opacity of the Aqueous and Vitreous Humours. 

Dilatation and Immobility of the Pupil, the result, according to 
some, of paralysis of the ciliary nerves, but, according to others, of 
anamiia of the iris from pressure on its vess(‘ls. The -pupil is oval, 
with its long axis vertical. 

Th(* Episcleral, or Anterior Oiliary, Veins ari^ large and tortuous 
(Plate II. Fig. 4), owing to ])ressun‘. on the vemc vorticosin'i, which 
prevents the outflow by those channels of the chorioidaD venous 
blood, which must then pass off by tlie anterior ciliary veiljis. 

Subjective Appearances of Light and Colour, and (-oloured halos 
or rainbows around lamps and candles (iridescent vision), arc com- 
plained of. 

Pain is a very marked symptom of acute glaucoma, both in 
the eye and radiating over the corresponding side of the head, 
and is often very violent ; and, in consequence of the pain and 
of the injection of the eyeball, the term 'inflammatory ’ is some- 
times applied to congestive glaucoma, although there is no in- 
flammation in the true sense. 

Vision is greatly affected, and in cases of some standing th(‘. field 
of vision, when it can be examined, -wdll be found ccuitiactcd. 

The Optic Papilla, when the media are sufficiently clear to admit 
of its being examined, is seen to be cupped, if the disease have con- 
tinued sufficiently long to bring about this change. 

Tlio pain, the injoLtion, and tho indislmetneas of the ms slronia may 
render diagnosis from iritis not quite plain to u boginnor ; and an error 
would be serious, because the treatment is very different. In iritis the 
, pupil is xiontracted; in acute glaucoma it is dilated and oval from above 
downwards. In iritis there are usually posterior synod juv; in acute 
glaucoma there are none. In iritis tho tension is nearly always normal, 
and never high, while in acute glaucoma it is always markedly raised. 
In iritis tho anterior chamber is of normal depth; in acute glaucoma 
it is too shallow. 

In acute glaucoma we recognise certain Premonitory Symftoms— 
viz. sudden diminution of the amplitude of accommodation, evi- 
denced by the rapid onset or increase of prfigbyopia, and tho 
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consequent necessity for liiglier + glasses for near work ; ami the 
occasional appearance of coloured halos around the flames of lamps 
or candles, with attacks of fogginess of the general vision. The 
duration of one of these foggy attacks may be from a few minutes to 
siweral hours. Suc,h attacks are apt to occur after a sleepless night, 
or after a meal, and are sometimes accompanied by peri-orbital 
pains. Slight opacity of the acjueous humour, and sluggishness of 
the pupil, with some dilatation, arc present during an attack ; but 
ilie eve afterwards returns to its normal condition, and remains so 
for wt‘eks or months, until another similar attack conies on. Tlie 
])nmionitorv stage may last a year or long(‘r, but ( asi's also occur in 
which there is no premonitory stage. 

The most favourable time for operative interference is during 
this premonitory stage. The operation can then be performed 
with technical accura(‘.y in an eye free from congestion, and with a 
normally deep anterior chamber. T]icn‘, is, too, as yet no loss of 
sight, nor any degeneration of the tissues of the eyeball, and con- 
se(|uently the operation can preserve full vision. The difficulty is 
to induce patients to consent to operation at this period. 

The onset of the True Glaucomatous Attach is usually at night. 
It is accompanied by violent pain radiating through the head from 
the eye, and by pericorneal injection, ch^mosis, and lacrimation. 
The a(pieous humour becomes cloudy, the anterior chamber shallow, 
the iris discoloured, and the pupil dilated to medium size and of 
oval shape, while the cornea becomes steamy and amesthetic. Thc 
jiatient frequently complains of subjective sensations of light, and 
vision is very defective, or may be quite wanting. Vomiting very 
frequently accompanies acute glaucoma. 

Tho latter fact loads to errors ol diagnosis, the j)alioiit’8 ailment having 
hoen taken to be a gastric derangement, whdo the ocular sympbhns were 
l egarded as mere coincidences, such as a cold in the eye, neuralgia, etc. 

An attack such as that just described may, to a great extent, 
pass away in the course of a few days, but a complete remission 
of all the symptoms docs not again take place. Some defect of 
('cntral vision is left, or, it may be, some slight peripheral defect in 
the field of vision ; the tension does not become quite normal again, 
and the pupillary motions remain slightly sluggish. Another acute 
attack of glaucoma comes on in the course of some weeks or months, 
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and it, too, may pass away, leaving the eye in a worse condition tl^^n 
it found it. The attacks gradually become more frequent ; and if 
in the intervals the eye be examined, the cornea and vitreous humour 
will be found more or loss opaque, the optic papilla cupped, and 
pulsation of the central artery of the retina may be discovered. 
Finally, there is no remission from the attack, the violent glauco- 
matous symptoms b(‘como pormaiiont, and all vision is for ever 
destroyed. 

Even when vision has been destroyed, the high tension (con- 
tinues, and gradually produces that disorganisation of the tissues 
of the eyeball known as glaucomatous degeneration. The iris 
becoTTies atrophied, the lens becomes o])aque, and the [cornea 
freciuently ulceratc^s, while Inemorrhages are apt to oc(cur \m the 
anterior chaTiiber. In time the excessive intra-ocnlar tension causes 
staphylomatous bulging of the sclerotic, in the ciliary region, or 
farther back ; and finally, these (‘.yc^s may become the subjects 
of acute purulent chorioiditis, ending in phthisis bulbi. 

Acute glaucoma almost always comes on in both eyes, either 
at the same time, or with an interval, it may be of weeks, or of 
months. 

The reason for the marked differeiU'C between the symptoms 
and course of chronic and of acute glau(*onia is, probably, that in 
the former the increase of tension is very gradual, and therefore 
the eye gradually becomes accustomed to it ; while in acute glau- 
coma the iiuTc^ise is rapid or sudden, and the circulation of the eye 
has not time to accommodate itself to the new state of things. 

Glaucoma Fulminans is the term given to a form of the disease, 
which is more acute thaii the ordinary acute glaucoma just described. 
It has no premonitory stage, and, coming on with all the symptoms 
of acuV^^ glaucoma greatly intensified, does not remit, and causes 
complete permanent destruction of vision in the course of a few 
hours. It is very rare. 

Subacute Glaucoma. — This form differs from acute glaucoma, 
in that its premonitory stage merges gradually into the actual 
di|i.(eia3e, without the occurrence of an acute attack. The eye gradu- 
ally becomes hard, the pupil dilated, the anterior chamber shallow, 
the aqueous humour opaque ; while the cornea is ‘ steamy ’ and 
anaesthetic, and the episcleral veins are distended. With the 
ophthalmoscope the cupped disc and pulsating arteries may be seen, 



CHAP. Vlll.l 


GLAUCOMA, 


245 


w^cu the opacities of the media permit. Vision sinks, and the 
field is contracted towards its nasal side. The progress of the disease 
is very slow ; and in its course attacks of ciliary neuralgia, with 
greater increase of the tension, greater opacity of the a(|ueous 
Imniour, increase of the corneal opacity and aiuesthesia, and in- 
creased dimness of vision, arc experienced. These attacks pass ofE 
in the course of a few days or hours, leaving the eye harder and 
blinder than before. The subacute glaucoma sometimes takes on 
the acute form. It is liable to bring about the same glaucomatous 
degeneration of the eye as does the latter. 

of Glaucoma . — Glaucoma is a disease of advanced life, 
occurring most usually after fifty years of age, and rarely under the 
thirtieth year. Myopic eyes are less liable to it than hyperme- 
tropic, or emmetropic eyes. 

Anxiety, sorrow, and influences in general which depress the 
spirits have often been noticed to precede the onset of acute glau- 
coma, but no other immediate causes have been recognised. 

Pathology of Glaucoma.— -Tho theory of this disease which obtains 
very gtmeral acceptation is known as the Retention Theory. 

In the normal eye the intra-ocular fluids are being constantly 
renewed, and they must as constantly escape from the cy(‘ball. Their 
exit is mainly by way of the sinus venosus, or canal of Schlemm, 
situated in the angle of the anterior chamber (anterior way of exit). 
The spaces of fontana are separated from the sinus venosus by a 
delicate wall which consists of a layer of endothelium only. Again, 
the intimate union of the distal aspect of the blood-vessel with the 
tissue of the scleroti(^ keeps it patent, and in this way the constant 
outflow of the fluids is assured. Hence the most favourable ana- 
tomical conditions for filtration are present at the angle of the 
anterior chamber. Moreover, physiological experiment ha?^ shown 
that the intra-ocular fluids do es(;ape by this path. It is true that 
the aqueous humour and other intra-ocular fluids escape, also, 
through the veins on .the anterior surface of the iris, and through 
the veins of the ciliary body, into tlie verne vorticosa; (posterior 
ways of exit) ; but it is tolerably certain that the main exit is 
through the canal of Schlemm, at the angle of the anterior chamber. 

Now, it has been ascertained that, ia.,glaucomatous eyes, the 
root of the iris is pushed forwards, and lies- in close contact with the 
periphery of the cornea ; thus efEectually sealing the angle of the 
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anterior chamber (Plate IV. Fig. 2), so that no fluid can escape 
through the spac-cs of fontana and c.anal of Schlemm. The in- 
tra-ocular fluids must then be retained in the eye, aTul its tension 
must be increased ; or, in other words, it must become harder 
than it is normally. Put wliat the fac-tor is which brings about 
the peripheral adhesion of the iris is an obscure question on which 
opinions are divided. 

Priestley Smith is of opinion that the chief predisposing ('.aus(’ 
of primary glaucoma is an,, iusufikdent space — the circumlental 
space — between tin*, margin of the lens and the structures which 
surround it, and to the progressive increase in the size of t|ie lens, 
which he has shown to occur as life advances, he attributes the 
greater liability of elderly people to glaucoma. \ 

In eyes in which the circumlental space is insuflicient, by teason 
either of the original structure of the eye (and small eyeballs art^ 
specially liable to primary glau(‘oma, a fact often demonstrated by 
the small size of the cornea in the eyes attacked) or of the enlarge- 
ment of the lens, any condition which tends to overfill the veins of 
the head and uveal tra(^t may initiate an attack of acute glaucoma, 
as follows 

An increase in the amount of blood in tlu' uveal tract must be 
compensated by the expulsion of some other fluid from the eye ; 
consequently, the a(iueous humour filters out more rapidly than is 
normal at the angle of the anterior chamber. As the contents of 
the chamber diminish, the lens and iris move forwards towards the 
cornea. Now, in the normal eye, and especially in the youthful eye, 
this compensation is effected without datiger to the angle of tln^ 
anterior chamber, because the lens is comparatively small, the 
circumlental space large, and the anterior chamber deep. But, 
when the lens and ciliary processes are already in close relation to 
each other, and the anterior chandler is already shallow, then any 
increased fullness of the uveal tract involves danger to the angle of 
the chamber. The turgid ciliary processes find insufficient space 
for their expansion ; they are carried forwards together with the 
lens, and, pressing upon the base of the iris, lock up the angle of the 
anterior chamber. Thereupon, the further escape of fluid being 
impossible, high tension of the eyeball is established. 

According to this explanation, then, the high tension is due to 
impeded escape of the intra-ocular fluid (the retention theory), and 
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depends, primarily, npoii an increase in the amount of blood in 
the eye. Priestley Smith considers that, in chronic, simple glaucoma, 
the predisposing causes are the same as in acute glaucoma ; but 
that in the former, the vascular disturbance being gradual and 
slight, the vessels adapt themselves to the slowly increasing 
pressure, and the angle of the anterior chambiT is more or less 
compressed, but not tightly closed. 

Thomson, Henderson, by his investigations of normal and glauco- 
matous eyes, has arrived at a theory of glaucoma very different from 
that generally held. It is briefly as follows The eyeball is a 
closed and unyielding capsule, and the total volume of its contents 
a fixed quantity. In such a system) the intra-ocular tension must be 
the same as the lowest intra-venous tension— viz. that in the canal 
of Schlernra. In the healthy eye the free contact between aqueous 
and veit)s — mainly the venous canal of Hchlenim — causes the intra- 
ocular pressure to be maintained at the normal intra-venous level. 
If the contact of the aqueous with the veins in the iris, or more 
(•specially in the canal of Schlcmm, beeonics diminished, the intra- 
ocular circulation is converted into a system of rigid, insteail of 
elastic, tubes, and in such a system the venous pressure is raised. 
In glaucoma, Hemderson holds, owing to sclerosis of the liga- 
mentum poctinatum, the eontaet betavecn veins and aqueous is 
reduced, and flic intra-ocular fluids act as a rigid volume, which, 
oj)erating through the tissues, converts the intra-ocular circulation 
into a system of rigid tubes, and consequently the intra-ocular 
tension is raised . There are, he believes, two factors in glaucoma : — 
A constant predisposing one — namely, sclerosis of the ligameiitum 
pectinatum , preventing access of th c aqueous to the canal of Schlemm , 
the chief normal outflow of the aqueous— ami au immediate exciting 
one, which is vascular. If the aqueous have sufTicieiit acijcss to the 
iris veins by way of the iris crypts — which in the normal eye are only 
accessory passages for the aqueous — sclerosis of the ligamentum 
pectinatum alone will not cause glaucoma. Hut if, in addition to 
sclerosis of the ligamentum pectinatum, the minimum circulatory 
pressure in the eye be raised, in response to an increase from any 
cause in the vascular pressure of the general circulation of the body, 
contact between the aqueous and veins is rendered insufficient. The 
raised pressure of the intra-ocular fluid contents acts then no longer 
directly on the venous walls, but indirectly through the uveal 
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tissues, so that the iutra-ocular circulation is forced into rigid lines’ 
and abnormally high intra-ocular tension results. 

Zmilment . — The performance of an iridectomy is the means 
discovered by von Grsefe, in the year 1857, for the cure of glaucoma, 
a disease which had hitherto been incurable. 

To ensure the success of an iridectomy for glaucoma, so far as 
is possible, it is necessary (1 ) that the incision should be peripheral-- 
i.e. as far back in the c.orneo-sclerotic margin as is compatible with 
the introduction of the. knife into the anterior chamber, and with 
the avoidatic.e of injury to the ciliary body ; (2) that the portion 
of iris removed sliould bo wide — i.e. involving about one-fi^th of 
the circumference of the iris (Fig. 69) ; and (3) that it shoiild be 
abscised as peripherally — i.e. as (dose to the root of the irW as 
possible. \ 

It is, moreover, important to withdraw the knife very slowly 
from the anterior chamber, when the cornco-S(deral section is com- 
plete, in order that the aqueous humour may flow off gradually, lest 
an intra-ocular Inmnorrhage from the sudden reduction of temsiou 
should occur. 

The portion ol iris should be most carefully abscised, so that no 
tag of it may remain in the wound, and become caught in the ciciatrix 
ill the course of healing. Such an occurrence is apt to produce a 
cystoid cicatrix, which may at a later period become the starting- 
point of irritation, and even of serious inflammation. Some opera- 
tors prefer von Grade’s cataract knife for the performance of the 
operation, but the. lancc-shaped kcratome is the instrument usually 
employed. 

For the. purpose of r(*ducing the intra-ocular tension, it matters 
nothing what region of the iris be abscised ; but, as a rule, the 
upper quadrant is to be preferred, for there the rt'sulting c.oloboma, 
being covered to a great extimt by the upper lid, will give rise to less 
diffusion of light than in any other position. 

Immediately after the operation, palpation of the eyeball should 
show a marked diminution of tension. When this is not so the 
prognosis is unfavourable. Should an increase of tension occur on 
the day after the operation, it is of no consecjuence, as it passes off 
again in the course of the. next few days. Until then, the anterior 
chamber will not be restored, and we see cases where the anterior 
chamber does not appear for a week or more. The bandage should 
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worn until the anterior chamber is complt‘tely restored. It is 
desirable to perform the operation with general amesthesia, to secure 
technical accuracy. The pain for some time after the operation is 
considerable, and should be relieved by a hypodermic injection of 
Diorphia in the corresponding temple. 

Malignant glaucoma is the term applied to certain rar(‘ cases, 
in which immediately after iridectomy, although the operation 
may have been faultlessly performed, the lens is violently pushed 
forwards, blocking the wound, obliterating the angle of the anterior 
chamber, and preventing any fluid from escaping from the eye, so 
that it is soon as hard as, or harder than, before ; and the condition 
is accompanied by cloudiness of the cornea, injection of the blood 
vessels, chemosis, violent pain, and great loss of sight. This com- 
plication seems to be caused by the retention of fluid behind the, 
l(‘ns, and is more likely to occur in cases of chronic simple glaucoma, 
than in the acute forms of the disease. The only prospect of saving 
(‘ves which take, this malignant course is by the operation of posterior 
sderotomy. A broad needle, or a Grade’s knife, is entered through 
the sclerotic, 8 or 10 mm. behind the outer margin of the cornea, 
and the blade is given a quarter turn on its axis, so as to make 
th(‘ wound gape, or the latter may even be somewhat enlarged in a 
iiKM’idianal direction. At the same time gentle pressure is applied, 
hy means of the upper lid, on the centre of the cornea. This causes 
fluid to escape through the scleral wound by the side of the knife, 
and it also causes the lens to go back into its place, with restoration 
of the anterior chamber. The pressure on the e.oriiea may be 
maintained with advantage for a minute or somewhat longer. 

The therapeutic value of a correctly performed iridectomy for 
glaucoma depends mainly on the form of the glaucoma — congestive, 
or chronic simplc—for which the operation is performed. Th^' more 
(ongostive or acute the case, the more favourable is the prognosis 
111 respect of the result which may be expected from the. operation ; 
and hence the congestive forms ar(‘ more favourable for operation 
than the simple chronic form. 

In the congestive forms, the operation may be expected with 
great certainty to preserve permanently whatever vision remains, 
and it can restore the great loss of sight dependent on an attack of 
acute congestive glaucoma, if performed without delay. It will not, 
in these acute cases, restore vision which has been lost for a few days. 
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But in chronic simple glaucoma, when the disease has advancc<; 
BO far that the contraction of the field has approached close to th< 
fixation-point, although central vision may still be fairly good, th(‘ 
prognosis must be very guarded. Because in such cases, while th( 
iridectomy may prove successful in so far as reduction of tension is 
concerned, yet the (contraction of the field— ?’.e. the progress of the 
atrophy of thec optic nerve— is often hastened, and shortly aftei- 
wards may be. found to engulf the centre of vision, and rapid com 
plete blindm^ss may be precipitated. Indeed, where the contraction 
is near the fixatioii-])oirit at one side (Fig. 74), and is advanced in 
other directions, operation is .contra-indicated in chroni|: simph' 
glaucoma. 

Y(".t, in the (‘atiy stag(‘s of chroni(^ simple glau(*oma, whil^ central 
vision is as y(‘t unaffected ; the field of visioTj, not at all, lor onl\' 
slightly contracted ; and the optic disc although somewhat Cupped, 
y(}t not advanc(‘d in atrophy, an iridectomv may save the sight per- 
manently. Even at a later stage, with some contraction of the 
field and a certain amount of atrophy, some vision is oftoi saved, 
or blindness is retard(‘d. 

A falling away in vision must be expected in almost all cases of 
chronic sim])le glaucoma after the irid(ictoiny ; but in the favourable 
cases this is only temporary, and the sight gradually returns to its 
previous state in the course of some weeks. 

In cases of acute or subacute glaucoma, it has frequently been 
observed that shortly, even within a few hours, aftc^r the perform- 
ance of the iridectomy, the other eye, previously healthy, or, at most , 
affected with but slight premonitory symptoms, is attacked with 
glaucoma. It is probable that this is due to dilatation of the pupil, 
with pressing of the iris into the angle of the anterior chamber, in 
conse<?uencc of confinement in the dark room, and eserine should 
be put into the sound (\ye as a precaution. 

The Mode of Action of the Operation is not clearly understood. 
The view is held that the cure depends, not on the removal of the 
portion of iris, but on the incision in the cornco-scl erotic margin, or, 
rather, on the nature of the cicatrix (filtering cicatrix) produced by 
that incision. It is believed that this cicatrix is formed of tissue, 
which admits of a certain amount of filtration through it of the 
intra-ocular fluids, and that in this way the intra-ocular tension 
kept down to the normal standard, 
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Thomson Henderson’s view is that wounds of the healthy iris 
never cicatrise, and hence an iridectomy by facilitatiiig the direct 
fontac-t of a(iueous with iris veins, prevents the intra-ocular vessels 
from actinjjf as rigid tubes. 

rriestley Smith has satisfied himself that, in a large number of 
siic.(*essful iridectomies, the suc.(^ess is due to the formation of a 
permanent corneo-scleral fistula— not merely a filtering cicatrix. 
The same view is held by Treacher Collins, who finds that this 
])ermanent gap is maintained by prolapse of a fold of iris into the 
wound. The latter author, indeed, discards the filtering-cicatrix 
theory, for which he considers there is no evidcMice. In thos(‘ cases 
where a fistula, as described, is not formed by the operation, (Collins 
considers that the obstruction to the outflow of lymph becomes freed, 
either by the iris being torn aw^ay at its thinnest part — that is, its 
extreme root — thus leaving a large portion of the filtration angle 
()])en for drainage ; or, by the escape of the a([ueons and the drag 
on the iris, incidental to the iridectomy, being sulliiient to dislodge 
the periphery of an iris, which has only recently come into apposition 
with the cornea,. 

In view of the theory that it is not the removal of a portion of 
Ihe iris which is th(‘ tension-reducing element in the operation of 
iridectomy, but rather the nature of the corneo-scleral cicatrix, a 
number of operations have been devised for the cure of chronic 
simple glaucoma, with the object of providing a filtering cicatrix 
either without an iridectomy, or combined with an iridectomy. They 
arc not intended for the congestive forms of glaucoma, for which 
iridectomy is ejuite satisfactory. Of these operations the princijial 
ones are as follows : — 

1. Sckrolomy (De Weeker). — Before the operation the pupil 
is to be contracted to pinhole size, to obviate prolapse of|iris. If 
eseriue does not produce a sufficient rnyosis, sclerotomy should not 
be performed. 

The instrument used is von Gnefe’s cataract knife. The point 
of the knife is entered into the anterior chamber, through the corneo- 
scleiotic margin, at a point corresponding with that selected for the 
puncture in cataract extraction, but 1 mm. removed from the corneal 
margin, as represented at a in Fig. 76. The counter-puncture is made 
at a point (b) corresponding with this, at the opposite side of the 
anterior chamber. With a slow sawing motion the section is en- 
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largod upwards, until only a bridge of tissue, about 3 mm. broad, 
remains (at c), and this is left undivided, the better to guard against 
prolapse of the iris. The knife is now slowly withdrawn from the 
eye, care having been first taken that the 
a(iucous humour is thoroughly evacuated. 
This can be effected by tilting the edge of 

^ the knife slightly forwards, so as to make 

the lips of the wound gape somewhat. 
If the pupil be <juite round at the jCon- 
Fi(i. 7<i. elusion of th(‘ ojieration, the dressing (may 

be applied, a. drop of solution of esenne 
having been first instilled ; but if the pupil be oval, or of otper 
irregular shap(‘, a. tendency to prolapse of the iris is indicated, aWl 
a spatula must b(‘ introduced into tin* anterior chamber, to restore 
the pupil to its normal slia])e by gentle pusliing of the iris. If there 
be an actual prolapse of the iris, an attempt may be made to repose 
it with the spatula ; but should this not prove satisfactory the 
prolapse is to be abscis(Ml with sc issors, thus turning the sclcjrotomy 
into an iridectomv. 


^1. Comhined Indecloihff and Stdemiamj/ (Lagrange’s Operation). 
— Before the operation the pu])il is contracted with a myotic. A 
Gr{cf('’s knifes is entered about 1 mm. from the corneal margin, 
and the counter puncture is made at a corr(\sponding point at 
the opposite' side ; but the iucision should not be so long as that 
for a cataract extraction. The incision is then carried upwards 
into the irido-corneal 
angle ; and, when it 
is about to be com- 
pleted, the edge of 
the kn^fe is directc'd 
somewhat backwa rds , 
so as to bevel the 
centre ol the sclerotic 
incision in cutting out, 
and finally a large 
conjunctival flap is 
formed (Fig. 77). The conjunctival flap is then lifted with a 
forceps, and drawn downw^ards (Fig. 78) ; and, with suitably 
curved and very sharp scissors, a sufficiently large morsel of the 
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sclerotic is resected from the lower, or conical, edge of the wound. 
Iridectomy is now performed in the usual way, and the con- 
junctival flap is spread over the incision. 

Some operators prefer to remove the -piece of sclerotic with a 
riicdiurn-sized Bowman’s trephine. 

3. EUMs Ojmdlim.—Mnwo the cornea a large tiiangular llap 
of (“onjunctiva is dissected up, its base lying (jiiite at the corneo- 
sclerotie margin. The flap is turned over tln‘ cornea. A space 
close to the cornea is carefully freed from all sul)-conjunctival tissue 
by means of scissors, to allow the easy working of a Bowman’s 
trephine. A trephine of 2'() mm. or 2*5 mm. diameter is ajiplied 
on the corneo-sclerotic margin, and with (|iiick light movements a 
piece is cut out. 

As soon as the 
anterior chamber 
lias been reached, 
the aqueous 
liumour wells up 
alongside the tre- 
phine, showing 
tliat the instru- 
ment has perfor- 
ated. If the iris 
now lie in its nor- 7S. 

nial position, the 

conjunctival flap is restored to its place, and the operation is con- 
cluded. Should the iris bulge into the o])ening, it is snipped with 
scissors to enable the aqueous humour to escape, when it usually goes 
hack of itself; but, if it does not do so, an iridectomy is performed. 

4. JxMencleisis (Iloltfis Opemiion).— About 10 mm. fj'om the 
margin of the cornea an incision, parallel to the corneal margin, is 
made in the conjunctiva with scissors. A lance-shaped knife is 
passed through this incision and under the conjunctiva, and an 
opening 8 mm. long is made into the anterior chamber at the corneo* 
scleral margin. A small iridectomy is made, and then one of tlie 
pillars of the coloboma is drawn into the wound and allowed to 
remain there to become incarcerated when healing takes place. 
In this way a cystoid cicatrix is formed which admits of a con- 
siderable Altering of the intra-ocular fluids. 
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5. Cifchdialysis (Heine's Operation ). — The object of this opera- 
tion is to make a communication between the supra-chorioidal 
lymph space and the anterior chamber, by separating the ciliary 
body and the root of the iris from the ligamentum pec.tinatum, 
whereby freer drainage for the intra-ocular fluids may be provided, 
by way of the posterior exits which are not occluded. 

The pupil having been contracted with eseriiie, the operation 
is performed as follows : — About 5 mm. from the corneal margin the 
conjunctiva is separated from the sclerotic ; then, with a straight 
la nee- shaped knife, which is held vertically like a pencil, an incision 
2 mm. long is made, through the sclerotic, as deep as the ciliaiy 
muscle, but without injury to the latter. A tliiii spatula, or sti|etto, 
is now introduced through the opening and passed forwards, being 
kept close to the inner surface of the sclerotic, until it roaches, the 
ligamentum peetinatum through which it is pushed into the anterior 
chamber. By lateral motions of the S})atula the dehiscence can be 
extended according to the operator's judgment, and it is desirable 
it should be carried to about one-third of the circumference of the 
anterior chamber. If the spatula be slowly withdrawn, no aqueous 
humour is lost, and in that case a reduction of tension is not ob- 
servable until a day or two after the operation. If some immediate 
reduction of tension be desired, more or less aqueous is caused to 
flow away. The operation is recommended for chronic; simple 
glauc.ojna, hieinorrhagic glaucoma, and hydrophthalmos (p. 257). 
It is more painful than iridectomy. 

The Treatment oj Glaucoma hy Myotws. — Escriin; and ])ilocarpine 
as eye-drops in 1 per cent, solutions often have the power of re- 
ducing glaucomatous tension. This power depends on the con- 
traction of the pupil, and consequent drawing away of the base 
of the ^ris from the angle of the anterior chamber ; and , if the 
myotic does not contract the pupil greatly, it will not reduce the 
tension. Cases of acute glaucoma, brought on by the injudicious 
use of atropine (pp. 187, 225), may fre(|ucntly be completely and 
permanently relieved by a myotic; instilled a few times. 

In acute congestive glaucoma the use of a myotic in the pre- 
monitory stage will often postpone the true glaucomatous attack, 
and even sometimes relievei the latter for the time ; but the myotic 
treatment cannot produce a radical cure, and it should only be used 
to preserve the health of the eye, until the operation is performed. 
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lu chronic simple glaucoma, too, myoti(*.s bring down the ten- 
sion when they contract the pupil, and may be used in those cases 
where the patient positively declines an operation, or where an 
operation in the fellow eye has not resulted satisfactorily, or where 
an operation is contra -indicated by a very contracted field. The 
anti-glaucomatous action of the myotic only lasts so long as the 
pupil is contracted, and it must conseipnmtly be apjilied once or 
twice in twenty-four hours. The myotic treatment can only b(^ 
ri'garded as palliative. It may keep glaucoma to some extent in 
a))eyan(*e for a time, but it is not a cure lor the disease. 

It may be Here once more stated that, while myotics possess tin* 
])ower of reducing glaucomatous tension, atro])ine, and all rny- 
driatics, bring on glaucoma, wh(*rc there is already a tendency to it. 
Ill nil old people, therefore, before atropine is used, it is well to ascer- 
tain that the tension is not too high. 

Treabnent of Painful Blind Glauvonmlous Ejfes . — Eyes blind 
ul acute glaucoma may, as has been stated, eontinue to be pain- 
lid, and to render the patient’s life very miserable. Iridectomy 
is very commonly performed to reli(*ve the pain, althougb all 
ho])c of restoration of sight is lost ; liiit the operation sometimes 
lails in its object, and excision, or evise(‘ration, must be resorted 
to. Mules’s operation should not be performed here. 


Sei^onuary Glaucoma. 

In addition to the different forms of primary glaucoma above 
described, we find, as already .stated, that high tension occurs as a 
seijuel of diseased conditions previously existing in the eye. There 
arc several diseased states which are liable to become complicated 
with glaucomatous tension ; but it should be clearly uneferstood 
that, in almost every instance, the immediate cause of the high 
tension is the same as in primary glaucoma — namely, a closure of 
the angle of the anterior chamber. 

The following arc the chief conditions which arc liable to lead 
to secondary glaucoma : — 

a. Complete Posterior, or -Ring Synechia (p. 180 ). The iris, 
being pushed forwards by the aqueous humour pent up in the 
posterior part of the aqueous bhamber, is pressed tightly against the 
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cornea, and obliterates the angle of the anterior chamber and the 
ways of exit. An iridectomy relieves the high tension here. 

h. Perforating Wounds or Ulcers of the Cornea, followed by 
incarceration of the iris in the resulting cicatrix. The iris, being 
drawn tautly towards the cornea, a large portion, or the whole, of 
the filtration angle may be closed by it. An iridectomy is indicated. 

c. Dislocation of the Crystalline Lens into the Anterior Chamber. 
Here the normal flow of the intra -ocular fluids through the pupil, 
towards the filtration angle, is arresLnl by ri'ason of tlie presence of 
the lens in the anterior chamber. The onward (airriuit then presses 
the iris against the posterior surfa(‘e of the lens, and the roof of the 
iris, which is uJisnpported by the lens, against the peripher)^ of the 
cornea, and in this way th(‘, angle of the anterior chamber is Closed. 
In these cases the lens must be rcmioved from the eye. 

d. Lateral (traumatic.) Displacement of the Crystalline ILens. 
The lens, being pushed in between the ciliary processes and the 
vitreous humour, drives the root of the iris forwards against 
the cornea at that place, while in other parts of the circumference 
the displaced vitreous acts in the same way. In these <‘ases, too, the 
lens must be removed. 

e. Traumatic Cataract (pp. 270, 291). The swelling lens pushes 
the iris forwards against the angle ot the anterior chamber. Eva(*.ua- 
tion of the lens should be performed. 

/. After Cataract Extraction. For explanation of this see 

p. 288 . 

(j. Intra-ocular Tumours (p. 225). The growth of the tumour 
gives rise to a transudation of s(*,rnm from the chorioid which 
detaches the retina, and after a time push(‘s the lens, the ciliary 
processes, and the iris forwards, and thus closes the filtration 
angle. 

h. SijrQUS-Cyclitis, or Iritis. Here the filtration angle is not 
closed. Priestley Smith thinks that the increased tension is due to 
fliminished filtration-power of the eye, and perhaps to tissue changes 
around the filtration angle, and to deposit of exudation in the angle 
of the anterior chamber. 

Another, and peculiar, form of secondary glaucoma is Hemor- 
rhagic Glaucoma. Eetinal hemorrhages of the ordinary type arc 
sometimes followed, a few weeks later, by increased intra-ocular 
tension, which generally assumes the symptoms of acute or sub- 
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acute glaucoma, and, more rarely, those of chronic simple glaucoma. 
A satisfactory explanation for these cases has not been offered. 
When such a glaucoma bec‘omes pronounced, it is not usually possible 
to distinguish it from a primary form of the disease. This disease 
js practically hopeless. Iridectomy is more likely to do harm than 
good, the operation being almost invariably followetl by fresh intra- 
ocular haemorrhages, and by a further increase of tension. Selero- 
lomy is said by some to act with fairly good results; but the 
myotic treatment is ineffectual. 

* Congenital Hydrophthalmos. 

This disease, also known as Buphthalnios, and as Cornea Globosa, 
is glaucoma of early childhood, the incipient stages of which are 
intra-uteriue. The eyeball is enormously eidarged, the cornea very 
inueh wider than normal in its diameter, the anterior chamber deep, 
tlic iris trembling, and the sclerotic thiniuMl. Increase of tension 
and cupping of the optic papilla are usually present, and there is 
severe pain if the tension become high. 

The Pathology of the disease is obscure. Treacher Collins holds 
that it is caused by a failure in the separation of the iris from the 
back of the cornea at its extreme periphery, in course of the develop- 
ment of the eye ; E. von llippel believes it to be the result of an 
iiitra -uterine inflammation ; while Seefelder’s investigations lead 
him to regard it as due to mal-developiiient of the ways of exit of 
the intra- ocular fluids. 

Treatment . — In the early stages, an iridectomy often arrests the 
jirogress of the disease and preserves sight. When the. disease is 
\'cry advanced, treatment is of no avail; although, if there be much 
pain, an iridectomy or sclerotomy may relieve it. 
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CHAPTER IX. 


DISEASES OF THE CRYSTALLINE LENS. 

Cataract, by which is Jiieant an opacity of the lens, may be said 
to be the only disease of this ])art of the eye. Cataract jnay be 
complete— occupyinpr, in its final stage, the whole, or neatly tin* 
whole, of the lens ; or partial— occupying oidy j)art of the lens, and 
with little or no tendency to extend to other parts of it. I 

(iOMCLETK (!aTARA('TS. 

Of th(*se, the most ('ommon is Senile Cataract. It occurs ill 
persons of over fifty years of ag(‘, rarely in those under forty-five 
yc'ars of age. 

Progress, Pathogenesis, and Etiologij of Senile Cataract,— h 
incipient senile cataract, the opacity is found ci. In the cortical 
layers of the lens, especially at its equator, and in the latter position 
can often be detected only with transmitted light from the ophthal- 
moscope mirror, or with focal illumination, even if the jiupil b(‘ 
dilated with atropine. This opacity takes th(‘ form of lines, or of 
triangular sectors, of which the bases arc towards the equator of the 
lens, while the apices are towards its centre. These lines or sectors 
look black with transmii.ted light, but grey with focal illumination, 
and Vetween them clear lens-substance is present. Or, 6. Incipient 
cataract may appear as a diffuse opacity in the layers surrounding 
the nucleus of the lens. Or, c. The opacity may commence both 
near the equator and around the nucleus at about the same time. 
Or, d. The opacity may in the beginning be disseminated through 
the cortex, in the form of flocculi, dots, and lines, e. In soini‘ 
cataracts, in a very incipient stage, there are no absolute opacities ; 
but with weak transmitted light— z.e. from a plane ophthalmos(;opi! 
mirror— numbers of fine dark lines will be seen in the lens, which 
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vaiiisli and reappear according as the incidence of the light is altered ; 
while not until later do true opacities make their appearance. Grradu- 
;illy the cataract extends to other parts of the lens, until the whole 
< ()rtical portion is opaque. 

In senile cataract, the very nucleus itself does not become cata- 
raetous, although it is usually sclerosed (harder and drier). 

Sclerosis of the nucleus of the lens is a physiological condition of 
advanced life, and will be loiind in many an eye where there is no 
cataract. It gives to the senile non-eataraetoiis lens, as seen with 
11 dilated pupil or with fo(‘al illumination, a pcHUiUar smoky appear- 
iiDce, which is often mistaken by inexperienced persons for cataraid ; 
but- examination with transmitted light will show that there is no 
tru(‘ opacity. When a senile cataract has beconu' complete, the 
scleroseil nucleus imparts to its centre a brownish or yellowish hue, 
while the other parts of the lens are ol a greyish white. As a rule, 
tli(‘ most peripheral layers of the cortex ar(‘ the last- to become 
opaque. Accordingly as the lens bec'omes opa(iue, it often swells 
slightly ; and when this occurs the anterior chamber becomes a little 
sliallower. 

Until the whole cortex is opaque, a clear interval will be present 
between the iris and the catarac'tous jiart ; and, on examination 
with the oblique light, a shadow oi the iris will be thrown on the 
c.itaraedous part at the side from which the light comes ; and the 
cataract, in this way, is proved to be immature in the strict sense. 
It the whole cortical substance be opa(|ue, the thickness of the 
( iipsule alone will intervene between the ])upillary margin and the 
opacity, and no shadow of the iris can be thrown on the latter. 

In addition to this examination with focal light, the pupil should 
he dilated, and the lens examined by transmitted light from the 
oplithalmosco])e mirror, when a completely opa(jue cataract should 
jxTinit of no red reflection being obtained, in any direction, from 
the fundus oculi. 

As soon as the whole of the cortical substance has become 
upa(pie, any swelling of the lens which there may be subsides, and 
the anterior chamber finally regains its normal depth. If there be 
no glittering sectors in the cortex, the cataract is now ‘ mature,' or 
' ripe ’ for operation— that is to say, if an extraction operation be 
now undertaken, the lens will be with great (u^rtainty delivered in 
its entirety ; whereas, prior to this stage, cortical substance would 
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have been more liable to adhere to the capsule, and to be left 
behind. 

But a cataract is immature, notwithstanding the absence of iris^ 
shadow and of the illuminable pupil, and even though the anterior 
chamber be of normal depth, if the cortex present well-marked 
glittering sectors. The glitter of the different sectors varies witii 
the angle of illumination, so that the surface appears facetted. In 
such a lens there arc thin transparent flakes, as well as opaque flakes, 
close beneath the capsule ; and, if an extraction operation be undei - 
taken, the transparent portions are very apt to remain within the eye, 
in spite of every attempt to remove them. A few months later 
the sectors lose their sharp contour, break down, and fjually dis- 
appear. We can then depend upon the exit of the whole Wtaract. 

Yet in persons over sixty years of age, in whom the nucleus is 
usually large, many a cataract can be completely removed which 
does not cnine up to the strict standard of maturity just laid down ; 
and, at that time of life, the surgeon need not hesitate to operate, 
without waiting for absolute maturity, if the patient be materially 
incommoded for want of sight. 

The foregoing is the most common course of events in the progress 
of a senile cataract ; but there is a less common form of it, in which 
total opacity of the cortical layers never docs come about. In this 
form the lens is occupied by radiating linear opacities up to the very 
capsule ; while between these opaque lines there are clear intervals, 
which may even admit of the fundus oculi being examined, although 
dimly, and which allow of a certain amount of sight. These cataract s 
usually occur in myopic eyes, and they can be successfully removed. 

After the stage of maturity a cataract gradually goes on to be 
hyperinature. Here one of two changes takes place : either the 
cortical substance breaks down, and becomes fluid, the nucleus 
retaining its consistency, and gravitating to the lowest part of the 
capsule (Morgagnian cataract) ; or, more commonly, the corticjil , 
substance dries up, as it were, and finally comes to form, with the | 
nucleus, a hard flat disc. Accompanying these changes in the lens- 
substance are changes in the epithelium lining the inner surface of 
the anterior capsule, which result in a thickening of the capsule. 
In a Morgagnian cataract the fluid cortex finally undergoes absorp- 
tion, and the anterior and posterior capsules come in contact (cata- 
' ^a membranacea). In some cases the capsule remains more or 



C'HAP. IX.] 


THE CRYSTALLINE LENK 


261 


less transparent, and the sight may greatly improve ; and (lascs arc 
on record of spontaneous cure of cataract, due to iutracapsular 
absorption. 

The dimensions of the nucleus vary a good deal. In some 
cataracts it is small, and these arc called soft cataracts, as they 
consist chiefly of the soft cortical substance. In others — and as a 
rule in patients over sixty years of age— the nucleus is large, and 
these are called hard cataracts, although they are not hard through- 
out. The size of the nucleus can be estimated pretty accurately 
bv the extent and intensity of the yellowish or brownish reflcc.tion, 
which is obtainable by focal illumination from the centn' of the 
cataract. 

In some senile cataracts, the schu-osis is not confined to the 
nucleus, but extends to the (*ortical layers as well. This causes 
much disturbance of sight, and the terra cataracta nigra is given 
to these lenses, from their very dark hue, altho\igh they arc not 
( ataracts in the true sense of the term. They require operation , and, 
as they arc always of large size, wide openings have to be made to 
(b'liver them. 

In the lenses of young people there is no nucleus : consequently, 
in the complete cataracts of children and of young adults, there is 
110 nucleus ; fh(‘ whole lens becomes opacpie, and the cataract is 
always soft. 

Pathogenesis of Senile Oaiarac^.— According to Priestley Smith’s 
investigations a diminished rate of growth of the lens precedes the 
lormation of cataract ; and it is held by some that the cataractous 
ju'ocess in the senile lens is the result, in the first instance, of a rapid 
sclerosis and shrinking of the nucleus. If the process of sclerosis 
and shrinking be very gradual, cataract does not appear, because 
the cortical layers of the lens have time to accommodate tlie^iselvcs 
to the altered state of things ; but, if the shrinkage be rapid, the 
cortical layers cannot so rapidly accommodate themselves, and 
consequently the fibrillse of these layers become separated somewhat 
from each other, fluid collects in the interspaces, and causes dis- 
integration of the lens-substance, gradually leading to opacity of the 
whole lens. As the opacity increases, more fluid is present in the 
lens, and this causes swelling of the lens. When the whole cortex 
has become opaque, the fluid contents begin to diminish, and the 
lens returns to its normal size. Senile cataract, according to this 
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view, is entirely a local process. But it lias not been proved that 
the nucleus of these ('ataractous lenses does undergo a process of 
shrinkage. 

Romer, Hess, and others incline to the view, for which they 
advance fairly well-founded reasons, that senile cataract is the 
result of certain specific ioxines which enter the lens and damage 
the epithelial cells lining its capsule, and that this leads on to 
derangement of all the lenticular fibres. 

Senile cataract has not been associated with any recognisable 
disturbance of the general health. 

The Sifmptoms to which senile cataract, in the carli(‘st stages, 
gives rise, arc : more or less dimness of vision, as if looking through 
a mist, or a net, and sometimes polyopia. The polyopia aynoys 
the patient especially in the evening, when they look at g^s or 
candle flames, the moon, etc. It is caused by the irregular alstig- 
matism produced by the slight changes which sometimes preclude 
actual opacities (p. 258), or by the points of early peripheral 
opacities extending into the pupillary area. 

In some cases of incipient cataract there is an increase in the 
refracting pow(‘r of the lens, with the result that the patient becomes 
slightly myopic, if, pr(‘viously, he have been (unmetropic. 

Gradually, as the o])aciiy exteiids to other parts of the lens, the 
acuteness of vision becomes decidedly afleeded ; and this is the 
more marked, the more* the cortex at the anterior and posterior poles 
of the lens is involved. In those cases where the equatorial parts 
of the lens are but little affected, while the ]iolar regions are a good 
deal affected, the patients see better in the dusk, or with their backs 
to the light, than when their eyes are exposed to a strong light ; the 
reason being that in the dusk the pupil is dilated, and light can pass 
throng]? the clearer pcrij)hery of the lens, while in a strong light the 
pupil is contracted. On the other hand, wdien the opacity is con- 
fined rather to the equator of the lens, a strong light is not disturbing 
to sight ; or, if the centre of the lens be quite clear, a strong light 
may even be agreeable to the patient. 

A(Tording as the lens becomes more opaque, the acuteness of 
vision is proportionately reduced, until, finally, even large objec.ts 
cannot be discerned, and only quantitative perception of light re- 
mains. Some cataracts, however, when quite ripe, still admit of 
finger counting at a few feet. 
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In advanced stages of the disease, when the opacities occupy 
a great portion of, or the entire cortex, they are easily recognised 
even by ordinary daylight, often giving a greyish appearance to 
the pupil. 

Inflamnmtory exudation of some standing in ttu^ arc^a of the fnipil 
\voul(i afford a soinewliat similar appoaraneo, hut would Im' attended by 
otluM’ signs of tlio previous inflammatory pr<iccss, sucb as syiiocliije, dis- 
organisation of tlic iris, etc., and the ojiacity would be seen to lie mon‘ in 
tlie piano of the iris than does any lental o]mcity. 

The length of time occupied by the ripening of a cataract varies 
in different cases from a few months to many years. In very old 
piTSons the progress is, in general, more ra])id than at an earlier 
time of life. That form which e-omiiieiiees at the eipiator as fine 
lines is slower than that with tlocenlent opacities, or than that in 
whicli the cortex around the niieleus is likewise implicated at an 
I'arly period. 

All examinations as to the condition of the lens are rendered 
(asier and more e.onelnsivo if the piqul be pn'viously dilated ; Init 
the tension of the eye should he ascertained befori' a mydriatic is 
instilled, lest glaucoma, or a tendency to it, be pnrseni^. 

Treatment . — No external lo(‘al applications, nor internal medi- 
cines, are of any avail in the treatment of cataract at any stage. 
Removal of the cataract from the eye by operation is the only 
euro for blindness caused by it. 

In cases of incipient cataract, or in those, rather, which have 
advanced somewhat beyond this stage, we often find that vision 
is improved, or made more pleasant, by the wearing of tinted glasses 
to moderate the light. With commencing cataract, wlicre slight 
myopia has come on, low concave glasses for distant vision will, for 
a lime, be found of service ; while, for reading, stenop.*ci( ‘^glasses 
sometimes give good results. Yet, as a rule, patients arc unwilling 
to avail themselves of any of these aids. 

Dilatation of the pupil is in many cases of great benefit, especially 
where the nucleus is much more opaque tiian tlui cortical portion ; 
but sometimes the resulting diffusion of light is distressing to the 
patient, and greater impairment and confusion of vision are pro- 
duced. 

Patients with incipient or advancing cataract may, with impunity, 
be allowed to make every use they can of the sight they pos.sess ; 
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and the surgeon should give them hints as to the arrangement ol 
light in their rooms, and for their work, etc., so as to enable them to 
employ their sight to the best advantage. 

The truly distressing period in the progress of cataract, when 
both eyes are affected, lies between the advent of that degree of 
blindness which incapacitates the patient for reading or writing, or 
for making his way about alone, and the occurrence of maturity, 
or of that degree of maturity which is deemed requisite for successful 
removal. This is often a lengthened time. Fortunately, in many 
instances the cataract in one eye is mu(h more advanced than that 
in the other ; and then no such trial need be passed through. 

The question is often asked by patients, whether the cataract i|i oiu^ 
eye should bo extraet(‘-d until both eyes arc blind. Tlie answer .is 
A patient with one rnatiiro cataract, and the other progressing towards 
maturity, should have the ripe cataract removed. Hypermat iirity isUhus 
avoided, and also tlie stage of blindness above referred to. Again, if tlfiere 
bo k ripe cataract in one eye, and not oven incipient cataract in the other, 
it is often advisable to ojwrate for the purpose of increasing the binocular 
field of vision. 

* AriificM Ripening — ¥ot the purpose of hastening the maturity 
of a cataract, when the patient has become incapacitated, the 
following method is sometimes used. The anterior chamber is 
paracentesed, and, when the aqueous Iniinour has flowed off, the 
lens is massaged with gentle circular motions, with the angle of a 
strabismus hook, or other suitable instrument, applied to the anterior 
surface of the cornea. The circular massage must be applied, 
through the cornea, to the entire surface of the lens as far as its 
very periphery. Within forty-eight hours the (‘ortex becomes 
opaque. The proceeding acts by deranging the epithelium of the 
anterior capsule, after which the aqueous humour can pass through 
the in^ct capsule, and produce disorganisation of the lens fibres, 
as occurs after the operation of discission. Care must be taken 
that the pressure be not too great, or the capsule may be ruptured, 
or severe iritis may be caused. This measure is employed less fre- 
quently, since it has become the practice to extract cataract in many 
cases before maturity is reached. 

Complete Congenital Cataract. — Children arc sometimes born 
with crystalline lenses opaque in all their layers, while the other 
tissues of the eye are healthy. With congenital cataract defects 
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of the chorioid or retina, or congenital amblyopia without ophthal- 
moscopic appearances, are also sometimes present, and arc usually 
indicated by nystagmus. 

TreatmenL — Discission . 

Complete Cataract of Young People— The spontaneous ocnir- 
j ence of total acquired cataract in the youthful lens is of rare 
oei urrence, and its pathogenesis is unknown. 

Trealrmnt.—Dmvk^ion. 

Diabetic Cataract. — This is a complete opacity of the crystalline 
lens occurring in diabetes, but the immediate cause of the cataract 
is not known. The catarac’t does not differ in appearance or con- 
sistency from other cataracts, according to the time of life of the 
patient. 

Treatment and Prognosis of Diabetic Cataract . — A few cases have 
beem recorded in which upon reduction of the sugar in the urine, by 
suitable anti-diabetic treatment, the central opacity disappeared ; 
but, as a rule, extraction of the cataract is the method which must 
])(' relied on to restore sight, and contrary to a very general opinion, 
these cases are not very unfavourable for extraction operations. 
Vfo have operated on cases of this kind, and always with success, 
gave once, when the eye was lost by intra-ocular hcomorrhage ; and 
we have seen such cases operated on successfully by others. Occa- 
sionally patients operated on for diabetic cataract die of coma 
within a fortnight or so after the operation, and hence, when opera- 
tion is contemplated, it is necessary to submit the possibility of 
this occurrence to the patient. 

Glass-Blower’s Cataract. — Glass-blowers ar(* very liable to 
cataract. Whether this is due to the great heat to which their eyes 
arc exposed, or to the congestion in the blood -supply of the uvea 
caused by the repeated act of blowing, or to some other ^use, is 
unknown. 

Treatment. — Extraction . 

* Black Cataract. — This name, as above stated, is sometimes 
given to cases of extreme sclerosis of the huis, in which it assumes a 
dark brown colour ; but in other cases the lens is really black, the 
pigment being derived from the blood (hsemin, and hajraatin). The 
prognosis for an operation in these latter cases is not good, as they 
are often complicated with disease of the chorioid, or with haemor- 
rhage in the vitreous humour. 
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Partial Cataracts. 

These arc nearly all congenital. 

* Central Cataract. — This is a congenital and usually non-pro- 
gressive form. It is an opacity of the central, or oldest, lens-fibres, 
while the peripheral layers remain clear. 

TreMmenl. — Discission, or iridectomy. 

Zonular, or Lamellar, Cataract.— This is congenital, or lor ms in 
early infancy, and is the most common kind of cataract in children. 
It usually is present in both eyes, but it has been seen in one eye 
only. In it the very centre of the lens is clear (Fig. 79, diagram- 
matic), while around this is a cataractous layer or zone, and outside 
that again the peripheral layers are transparent. The ma|jority 
of these cases are not progressive, but o(“C“asionally the wholb lens 
does become opaque, and usually then there have been previWsly 
some slight opacities in the otherwise ch‘ur cortical layers. 

With oblique illumination, the cortical layers of the lens 

II are seen to be clear, while towards the centre of the lens 
\w/ a uniform grey circular opacity will b(‘ observed. The 
^ diameter of this opacity may be small, perhaps not more 
Fig. 71) than 3 mm. or 4 mm., or it may extend very nearly to the 
e(juator ol the lens. It the pupil be dilated, and the lens 
examined with transmitted light, the cataractous portion will ap- 
pear as a more or less dark disc in the centre of the lens, while 
all around it is seen the red light reflected from the fundus oculi. 
The centre of this disc, is either of the same degree of darkness as its 
margin, or but very little darker ; and this tact serves to distin- 
guish this form of catarac t from one in which the whole centre of 
the lens is opaque. In the latter case it is evident that the centre 
of the oj)acity must be darker than its margin. In many cases small 
radial opacities are seen round the equator of the lens, passing 
from the anterior to the posterior surface, their concavity embracing 
the circumference of the central opacity. They are called riders 
(Fig. 79). 

It has been held that lamellar cataract is due to some transient 
disturbance of nutrition in utero, occurring at the time the affected 
layers of the lens are being laid down. But against this view is the 
fact that one half of the lens only may present the appearance of 
zoiiular cataract. The subjects of it are usually rachitic, as shown 
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hy the irregular and imperfect development of the teeth (Fig. 80), 
iiiul by rachitic alterations in the bones of the skull. Convulsions 
(luring infancy in these patients are common. 

The Treatment of central Icntal cataract and of zonular cataract 
]s similar, and consists either in elimina- 
tion of the lens by discission, or in the 
formation of a narrow coloboma down- 
\cards and inwards by means of iridec- 
tomy. The latter is very decidedly to 
bo preferred in those cases in which the 
(•(Mitral opacity is so small that, on 
dilatation of the pupil, the acuteness of vision, with the aid of a 
st(MioptTic slit, is increased in a satisfactory degree. When the 
improvement so produced is but slight, the operation of discission 
IS indicated. The advantage oi iridectomy over discission, when 
the former can be adopted, is that no spectacles are afterwards re- 
(juired, and that the power of accommodation is retained. 

C'ongenital cataracts may be needled any time after dentition is 
completed. 

Anterior Polar, or Pyramidal, Cataract mav be either congcmital 
or acquired. In the former case it must be referred to some inflam- 
matory disturbance occurring about the third period of development 
of the lens. In both cases the mode of origin of the opacity is the 
same, whether it be pumtiform, llakelike, or pyramidal — namely, 
by contact of the lens with an inflamed cornea. In fcetal life this 
may occur without any perforation of the cornea, as there is then no 
anterior chamber. Fig. HI shows a case, in which in the left eye 

a li lament connects the disc- 
like anterior polar cataract 
with an opacity of the 
cornea. In the light eye 
there is a pyramid-shaped 
cataract. After birth a per- 
forating ulcer ol the cornea 
is a necessary precursor of this form of Icntal opacity, but the 
ulc^M’ need not be central (p. (>2). This contact with an inflamed 
and ulcerating cornea leads to subcapsular cell-proliferation, at 
that portion of the capsule which is exposed in the pupillary area, 
and to consequent subcapsular opacity in this small area. 



Fig. 81. 
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black ; and the eye may now see well, if a suitable convex lens be 
put before it. The swelling and absorption of the lens is all the 
more rapid, the larger the opening in the capsule and the younger 
the patient. 

But the course of events just sketched is the most favourable 
one, and is hardly likely to take place in a case which is wholly un- 
treated. In the first place the swelling of the lens — especially if, 
in consequence of a wide opening in the capsule, it be rapid — is 
liable to irritate the iris, and to cause iritis ; or to push the periphery 
of the iris forwards against tlie periphery of the cornea, block the 
angle of the anterior (“haniber, and cause secondary glaucoma 
(p. 256). 

Moreover, violent plastic or purulent uveitis may (*ome on, kis the 
consequence of ihe introduction of infective matter on thi per- 
forating object, or foreign body, which causes the cataract. Where 
this occurs, the case (‘liters the category of disciases of the Uveal 
tract ; and the cataract, as such, be(‘omes a minor consid (‘ration. 

Again, we sometiiiK's m(‘(‘t with traumatic cataracts which do 
not undergo absoiption, but simply remain stationary ; or, in 
the course of years, t}u‘y may undergo secondary chang(‘8, similar 
to those which occur in senile cataract. In thes(‘ instancies, the 
trauma is usually a blow on the eye, not a perforating injury : 
and it is believed that the ru])tur(‘ ol the capsule closes soon after 
the blow, and hence no lens matti'r can escape into the anterior 
chamber ; also, tin' riqiture in many of these cases is probably at 
the equator of the lens, where the aqueous WDuld not ri'adily gain 
ai^cess to the lenticular substance. 

Occasionally, cataracts caused by blows on the eye (concussion 
cataracts) take the lorm of posterior polar cataracts, very similar 
to those seen sometimes witli chorioiditis and retinitis pigmentosa 
(chap. xT.), the r(\st of the h'lis remaining transparent. These trau- 
matic posterior polar cataracts sometimes clear up spontaneously. 

Where the cataract is produced by a small foreign body, which 
has passed through the cornea and into the lens, it is a matter of 
importance, for the prognosis, to decide whether the foreign body be 
in the lens, or have passed through it into the deeper parts of the 
eye. In the former case we may hope to extract it with the cata- 
ractous lens ; while in the latter case we must fear that it will set up 
dangerous inflammatory reaction. In such cases the lens should be 
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>vell sciirched with focal illuiniiiation, and the transmitted light 
may 5 these traumatic*, cataracts there are 

(dteii glittering sectors in their deep parts, which may readily be 
mistaken for a metallic foreign body. If the foreign body be of 
steel or iron, the sideroscope may be employed lor its detection, 
01 the Eontgen rays can be utilised (chap. x.). 

Very rarely the capsule has been opened, and yet the lens has 
not become opaque; and, also, very rarely, after a perforating 
injury, the opacity which formed has cleared away again. The 
latter event is more frequently seen in cases of traumatic posterior 
polar cataract than in other cases. 

TreaUmnl.—ThQ pupil should be kept dilated with atropine, in 
Older to draw the iris out of the way of thi* swelling lens matter ; 
;iiid nothing more is necessary if complications do not arise. But 
should iritis, or high tension, come on — and the surgeon must con- 
stantly test the tension— it is important, without further delay, to 
extract as much as possible of the catarac't. This may be done 
(Mther without an iridectomy, through a linear incision some 10 mm. 
long in the upper third of the cornea, or with an iridectomy, through 
Jill incision in the upper margin of the cornea. 

If a foreign body be present in the lens, extraction of tin' latter 
with the foreign body should invariably be undertaken. 

Where violent purulent or plastic uveitis is set up by the trauma, 
the treatment resolves itself into that required for these inflamma- 
tions (chap. vdi.). 

* OrERATTONS FOR OaTARACT. 

With regard to the Stale of Health of the PatieMt about to be oper- 
aled on for senile cataract it is desirable, as in every operation, that 
it should be good. Yet, W(‘ have so often in these cases to deal with 
very old people, that we cannot in every instance requir’^^ sound 
organs and a robust constitution ; and, as a matter of experience, 
serious disease of the heart, lungs, and liver, even when they all 
existed in the same individual, have not proved any impediment to 
a su(^cessful operation. Diabetes is no absolute contra-indication, 
although, as already stated, coma does sometimes ensue, and even 
in I’ue presence of Bright’s disease a successful operation may be 
performed. Very advanced years, even up to one hundred, form 
no obstacle. 
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The Stale of the Eye itself should be carefully investigated prioj 
to proposing, or undertaking, an operation for cataract, and is a 
more important matter than the patient’s general health. Above, 
all things, it is to be determined whether there be intra-ocular com- 
plications, which would neutralise the result of a successful operation, 
such as detachment of the retina, disseminated chorioiditis, atrophy 
of the optic nerve, etc. The examination of the eye before the lens 
has be(^oinc opacjiie, if the surgeon have had that opportunity, will 
provide the most reliable data ; and, for this reason, a careful note 
should be taken of the condition of the fundus in each case of incipient 
cataract. The examination of the fundus of the fellow eye, if its 
lens be clear, may help in determining the point, in so far as those 
intra-ocular diseases are concerned which are apt to be binjicular ; 
but retinitis pigmentosa, which is usually binocular, is no icontra- 
indication to operation (l)oyne). Again, the condition of the anterior 
(japsule of the lens should be observed, for a defined glistening^ whit(* 
square patch, about 2 mm. broad, situated in the centre of the cap- 
sule, tells the tale of intra-ocular mischief. It cannot be confoiinded 
with the more diffused striated and punctated capsular alterations 
due to over-ripeness. 

Finally, the functions of the eye should be examined. With 
an uncomplicated cataract of the most opaque kind, good perception 
of light should be present, so that the light, say, of a candle some 
two metres distant may be distinguished. In less dense cataracts, 
fingers may be counted at 1 m. or 1*5 m., even when full maturity 
has been attained. The field of vision must be examined by means 
of the ‘ projection ’ of light — i.e. the position of a lighted candle 
held in different parts of the field should be recognised by the patient, 
who is required to point his finger in the direction of the light, as it is 
moved rapidly from one part of the field to another. This exami- 
natiori^is usually made by means of the light reflected from the 
ophthalmoscope mirror. If the patient fail to project the light in 
any direction, a diseased condition in the corresponding part of the 
retina may be suspected. Yet, in cases of very old uncomplicated 
cataract, the patients often project the light in some one direction, 
no matter where it may come from. A certain degree of intelli- 
gence on the part of the patient is required for this test. 

By the foregoing means, most of the intra-ocular complications 
of a serious nature can be detected ; but there is at least one against 
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u'liicli thero is no safeguard, namely, a small circumscribed spot of 
- iK^rioido-retijial degeneration at the macula lutca (central senile 
, horioiditis, x). 196). After removal of a cataract from an eye 
liiVcted in this way, the patient’s vision is so injich improved as to 
..,uible him to go about alone; but reading will still remain an 
,,n])ossibility for him, and to that extent the result of the operation 
A ill be a disappointment to patient and surgeon. 

The Cornea should be Examined . — Such corneal ojiacities as 
would seriously compromise vision may contra-indicate the opera- 
11011 ; but slighter opacities, discernible only with obliipie illumina- 
tion. would merely diminish the future acuteness of vision, and would 
r(‘(|uire a corresponding prognosis to be given before ojieration. 

The (\)ndition of the Appendages ojthe Eije, too, must be examined. 
Should there be any conjunctivitis, or ble]>haritis, it ought to be 
( ured or alhwiated before the ojieration is undertaken. 

In cases of dacryocystitis, (‘xtirxiation of the lacrimal sac is 
imperative, prior to a catarai-t extraction. Should the })recaution 
be neglected, infection of the wound with disastrous results is very 
lik(*lv to ensue. 


Extraction of Oataract. 

* Linear Extraction. — The extraction through a linear incision 
in the cornea is applicable only to soft, or fluid, cataracts, in persons 
under the age of twemty-five. The instruments rccpiired are : — 
A spring lid spc^culum, a fixation forceps, a broad keratome or a 
(Iriele’s cataract knife, a eystotome, and a spatula. The pupil is 
contracted with escrine. 

The eye having bcum cocainised, and the speculum applied, a fold 
nl conjunctiva close to the margin of the cornea, and at the inner 
end of the horizontal meridian of the latter, is seized (Fig. S^^with 
1 he fixation forceps, and the eye fixed by it throughout the operation. 
'Hu' point of the keratonn*, is now entered inf o the cornea in its 
liorizontal meridian, about 4 mm. from its outer margin, and is passed 
into the anterior chamber ; or, the incision may be made in the 
•i]>per part of the cornea. The blade of the knife is then laid in a 
plane parallel to that of the iris, and pushed on until the corneal 
incision has attained a length of 6 or 7 mm. The point of the knife 
being now laid close to the posterior surface of the cornea — in order 
18 
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that 110 injury may be done to the iris or lens when the aqueou.'^ 
humour commences to flow ofl— the instrument is very slowly with 

drawn, so that th( 
aqueous humour ma^ 
cnme away gradually, 
without causing pro- 
lapse of the iris. In 
withdrawing the knitV 
it is well to enlarge the 
inner aspect of one or 
other end of the 
wound, by a suitable 
motion of the instru 
merit in that direHion. 

The keratomc being now laid aside, the (‘ystotomo is passeq into 
the anterior (‘hamber (Fig. 83) as far as the opposite pupillary 
margin, care being taken, by kee])ing the sharp ])oint of the instru- 
ment directed either up or down, not to (mtangle it in the wound 
or in the iris. The ])oint is now turned directly on to the, anterior' 
capsule, and, by withdrawing th(‘ cystotome towards the c,orneal 
incision, an opening in the capsule, of the width of the pupil is pro- 
duced. The cystotome is then removed from the anterior chamber, 
with the same precautions as on its in ti’od action. 

The spatula is then jilaced on the outer lip of the wound, ami 
the latter is made to gape 
somewhat, gimtle pressure 
being at the same time 
applied to the inner aspect 
of the eye by the fixation 
forceps, and in this way 
the lens is evacuated. 

When the pupil has be- 
come quite black the- 
operation is concluded. 

If pressure do not at first 
clear the pupil completely, 
the specnlum should be removed, the eyelids closed, a compress 
applied, and a few minutes allowed to elapse, in order that sonic 
aqueous humour may be secreted. A renewal of the efforts to 
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dear the pupil will probably now be successful, or, if not, another 
pause may be made, and then fresh attempts employed until the 
pupil is quite clear. Fragments may be fetched out of the anterior 
( hamber with the spatula, or they may be washed out of it with a 
uiilable syringe or irrigator. Should some fragments be left, no 
ill results need necessarily follow, although iritis is more apt to 
supervene than if the lens b(‘. thoroughly evacuated. Fragments 
l(‘lt behind become absorbed. If there be a prolapse of the iris 
\vliich cannot bo reposed, it must be abscised. 

*The Three Millimetre Flap Operation, or, as it is more commonly 
called, The Combined Operation (f.e. combined with an iridectomy). 
For success in the cataract operation, it is nec'essary, not only to 
select a rational method, but also to devote tin* utmost attention 
1() a series ol minute details in its performance. We shall describe 
the operation as we are in the habit of performing it. 

Preparation of the Patient.-' A gentle juirgative is given the day 
[leiore. the operation, so that the bowels need not be ilisturbcd for 
two days after tin' operation. The face is washed with hot water 
iiiid soap, shortly before the operation. 

Preparation oj the Eije.—Rali an hour bi'forc the operation, a 
<li‘op of a sterilised 2 per cent, solution of sulphate of cseifne is in- 
stilled. Just before the ojieration, at intervals ol two minutes, three 
(hops of a sterilised solution of adrenaline (1 in 1000) containing 
))er cent, of cocaine are dropped into the eye. Finally, the lids 
having been everted, the conjunctival sac is thoroughly washed out 
with sterilised physiological solution of common salt, particular 
attention being jiaid to the fornix of each lid, and to the inner and 
outer canthus. Then the skin of the eyelids and immediate sur- 
roundings of the eye arc freely washed with the same solution. 

Preparation of the Instruments.— limmivMy before the opera* 
tion the instruments are sterilised by boiling, and are then 
jilimged for a moment into absolute alcohol, laid on a sterilised 
porcelain tray, and covered with a sterilised cloth, until required 
for use. 

During the Progress of the Operation, small pledgets of sterilised 
lint, wet with the sterilised salt solution, are employed to wipe 
away coagula, cortical masses, etc., and are not used a second time. 
An assistant should place the instruments in the surgeon’s hand in 
their turn, and take out of his hand those he has used, in such a 
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rnanupr as to render it unnecessary for the operator to look away, 
even for a moment , from the field of operation. 

The Operation . — A spring wire lid-speculum is applied. The 
eye is fixc^I with a catch fixation forceps by a fold of conjunctiva 
and snb-conjunctival tissu(‘, below the vertical meridian of the 
cornea, or a litth* to one side of this line (Fig. 84). 

The point of tin* knife is entered just outside the margin of the 
clear cornea, at tin* outt*r extremity of an imaginary horizontal line 
which would pass .S mm. below' the summit of the cornea. This line 
is easily found by placing the knife, which is about 2 mm. broad, 
liorizontally across the cornea, so that a margin of clear corneal 
tissu(‘- 1 mm. broad may remain exposed between tin* knife and the 
summit of tin* cornea. The knife is then pass(‘d cautiously through 
the ant(‘rior chamb(*r, and the counter-])uncture is made just beyond 
the conu*al margin at tli(‘ inner extremity of the horizoJital line 
described (Fig. 84), and the iiunsion is iheii finished in the sclero- 
corneal margin l)y a few slow to-aiid-fro motions of the knife. The 
blade will then be found to be under the conjuiudiva, of which a 
flap is formed in cutting out. 

While the incision is being made, the afjueoiis humour flow's off, 
but, owing to the action of the (‘serine instilled Indore the operation, 
the iris does not jirolajise. 

The Second Stage ol the Opei’ution consists in an Iridecdomy. 
The fixation of t he eye having been given over to the assistant, the 
iridectomy is performed by passing a curved iris iorc(‘ps into the 
anterior chambcT, seizing the smallest possible portion of the sphincter 
of the iris at a })oint corresponding with the centre of the incision, 
drawing it out, and with the forceps-scissors excising a very small 
central bit of iris. This should be done by approaching the forceps- 
scissor,s from over the cornea - ?^c. at right angles to the wound — 
the iridectomy being thus made with one snip of the instrument, 
and, if care be taken to keep the blades close to the forceps, a narrow\ 
neatv coloboma will be obtained. A Tyrrelfs hook, instead of a 
forccis, may be used to draw out the iris, and this stage of the 
operaW)n is thereby rendered less painful, as the pinching of the 
iris with the forccjis causes pain. A small coloboma, say of 2 mm. 
to 3 mm. in width, a 5 , in Fig. 71, is sufficient to allow of an easy 
delivery of the hms by^oing away with the resistance of tin* 
sphhu'ter iridis, and to pil^'ent secondary prolapse of th(‘. iris (vide 
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litjra)\ and its advantages over a wide iridectomy, from an 
;,>sthctic point of view, are obvious. It should be the object of 
t!ie surgeon to obtain the smallest possible coloboma. The pro- 
curing of a neat coloboma is much facilitated if, prior to the. 
,)p(>ratioii, the pupil has been contracted (Kig. 84 ) by the in- 
stillation of one or two drops of solution of sulpliate of eserine, as 
iibove recommended. 

The Third Stage of the Operation is th(‘ ('apsulotomy. The 
,)p('rator takes the fixation forceps from his assistant, who then 
raises the speculum and eyelids slightly off the globe, in order that 
no pressure may be 
exerted on the latter 
during the remainder 
I't the operation. The 
siirgi'on, passing the 
cystotome into the an- 
terior (ihamber, divides 
the anterior capsule of 
the lens by two inci- 
sions, one passing from 
the lower pupillary 
margin upwards and 
outwards, the other 
upwards and inwards, Kio. si. Cataraei exiraniinn, I’osilion 
as far as the anterior <‘i)imler-i)iiiictun' lias 

I- r ii 1 liei'ii made. Lower dotted llll(^ mdieiites 

siirlace 01 the lens can , . 

where the selero-corneal incision will he, and 

be. seen, while a third Uj,, jipp^,. dotted line is the outline of the 

incision is made along conjunctival flap to ho. 

the upper periphery of 

the lens. An extensive opening in the capsule is ol importance, 
hecaiiso otherwise difliculty in delivery of the lens may 'be cx- 
perierieed, and because a small opening renders the, oceurronec of 
secondary cataract more likely. In dividing the capsule it is 
important not to dig into the lens, as this, in the case of a hard 
(‘atarae.t, is apt to dislocate it. A rather oblique application of the 
cystotome to the capsule is, for this reason, the best. 

The cystotome as it is withdrawn may pull a tag of the capsule 
into the corneal wound, where it lies until the end of the operation, 
and where, owing to its transparency, it may easily pass unnoticed. 
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8ucb a tag acts as a foreign body, and may subsequently form the 
starting-point of troublo^soinc complications. 

Capsule forceps have been devised for the purpose of taking away 
a large portion of the anterior capsule, instead of merely dividing 
it ; but this does not altogether obviate the danger of capsule in the 
wound, nor does it do away with the likelihood of secondary cataract. 
The method has no advantages over that just described, in cases 
where the capsule is not thickened. But, when the anterior capsule 
is thickened, and is therefore almost certain to cause an obstruction 
to vision, it is alwn-ys desirable to tear away a central portion of it 
with forceps. 

The Fourth Stage is the Delivery of the Cataract. The eye is 
drawn gentl}' downwards— the patient being called on to assist in 
this motion by looking towards his feet ; the spoon or spatula is 
pla(ied just below the lower edge of the cornea, and gentle pressure 
is exercised on this place, the pressure being gradually increased, 
until the upper margin of the lens presents itself in the wound, when, 
the same pressure txing maintained, the spoon is advanced over 
the cornea towards the wound, pushing the lens before it and out 
through th(‘ wound. When the greatest diameter of the lens has 
passed the wound, tin* presusure of the spatula should immediately 
be diminished, lest rupture of the zonula be caused. The fixation 
forceps and speculum are now removed from the eye, and a cold 
sterilised (jompress is laid on the closed lids. 

It may be noted that the fixation forceps and the speculum are 
used until this late stage in the operation. Some operators employ 
neither fixation forceps nor speculum from beginning to end of the 
operation ; while others discard the fixation forceps when the 
(rorneal section is completed, but retain the speculum until after the 
iridectomy only, delivering the lens with the finger placed on the 
lower lid. The use of the fixation forceps and speculum until after 
the lens is delivered giv(*s more security and stability to the operator 
than the other methods, while it has no counter disadvantages. 

The Fifth Stage consists in Freeing the Pupil of any Cortical 
Masses which may have been rubbed off in the passage of the lens 
through the wound, and is what is called the Toilette of the Wound. 
The presence of cortical remains is recognised by the pupil not 
having become quite black, or by the vision not being such as it 
ought to^be (fingers counted at several feet), or by inspection of the 
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, ntiira(*t just removed showing that some portions of it are left 
],ohind. The use also of focal electric, illummatioii for the detection 
ni cortical fragments is very advantageous. If any fragments be 
present, the cold sterilised compress having lain on the eye for a few 
iiiiniites to enable some aqueous humour to collect, the operator, 
lacing tha patient, raises the upper lid with the thumb of the left 
iiaiid, and then, with the first and second fingers of the riglit hand 
i,iid on the lower lid, he makes light rotatory motions with this lid 
over the cornea so as to collect the masses towards the pupil, and 
1 Ik'Ii with a few rapid light motions upwards, with the margin of the 
iid, these masses are driven towards, and out of, the wound. Care 
,md delic.acy of touch are required in order to perform this lid- 
nianmuvre sut'cessfully, without rupturing the hyaloid by undue 
pressure. 

Another useful method for clearing the pupil of cortuuil masses 
consists in w^ashing them out by means of a syringe or undine and 
warm normal saline solution, the point of the instrument being 
inserted into the anterior chamber. 

With an iris forceps the blood-clots whicli may adhere to the 
wound arc now removed. 

To prevent the possibility of any portion of capsule — which 
may have been drawn into the wound by the c}'sto\:onie, or pushed 
into it during delivery of the cataract — becoming incarcerated in 
the wound during healing, a bent iris forceps is now passed open 
between the lips of the wound, closed, and draw^n gently out again. 
Krc(|uently a tag of capsule will be captured by the forceps, and is 
snipped off with the scissors, or it may be that no capsule is caught. 
The forceps is then similarly inserted at an adjacent part of the 
wound ; and in this manner the wound is searched from end to end 
for capsule. 

The coloboma has now to be seen to. The peripheral portions 
of the iris corresponding with the ends of the wound arc apt to have 
become prolapsed in the course of the operation, and to have dis- 
placed the angles of the coloboma upwards. If this be not corrected, 
the prolapsed portions of the iris heal in the wound, and cause 
bulgings there later on, the pupil in the course of some months 
becoming drawn up towards the cicatrix. Hence, in every case, 
even where everything seems to be in order, it is important to pass 
the narrow spatula into the anterior chamber, and gently to stroke 
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down each pillar of tlie coloboma as far as it can be brought. The 
instillation of eserinc, which has been made before the commence 
ment of the operation, will cause the sphincter iridis to assist ii 
producing the desired result. Finally, the conjun(‘.tival flap 
spread out smoothly into its place, so that it covers the incision iii 
the cornco-scleral wound. All this is aptly termed the toilette of 
the wound. 

The sight of the eye should then be tested by finger (counting, 
as this affords the patient satisfaction, and huids him courage for th(' 
next few days of strict (piiet. Patients, especially those for whom 
cataracts with yellowish or orange-coloured nucleus have been 
extracted, often stat(‘ now that all objects seem to them to be of ii 
deep blue colour. This is a contrast effect, due to the (‘liminatio!i 
of the yellow medium through whic^h light had reached tin*, retina. 
A drop of eserine solution is instilled, to provide further securit\ 
against prolapse of iris. Finally, the conjunctival sac is floodtMl 
with the sterilised saline solution. 

The dressing is now applied. A piec(‘ of dry sterilised lint, 
sufficiently large to extend J inch beyond the orbital margin in 
every direction, is laid on the closed eyelids. Pieces of sterilisi'd 
absorbent cotton-wool are laid on this, the hollows at the inner 
canthus, etc., being carefully filled up ; so. that, when the bandage' 
is applied, it may exert equal and gentle pressure on every part of 
the eye. Three turns of a narrow roller bandage over the dressing 
and round the head are> applied ; but various other, and doubth'ss 
equally good, forms of bandage are in use. The pressure of tin* 
bandage need only be sufhcicmt to maintain the dressing firmly in 
its place. The other eye is closed by a light bandage. 

We do not recommend the after-treatment of cataract operations 
without bandages, as advocated by some surgeons. 

Aheidents liahle to occur during the Operation . — The Incision may 
be made Too Short, and the delivery of the lens, consequently, may 
be so difficult that the margins of the wound become contused, and 
(consequently suppuration may be promoted. The zonula, too, may 
be ruptured by the excessive pressure used to force the lens out 
through the narrow aperture, and prolapse of the vitrc'ous may ensue. 
If the directions above given be carefully attended to, the vast 
majority of both hard and soft cataracts may be extracted without 
difficulty ; but should the wound be made too small, it can best be 
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(Milarged by the forceps-scissors, or a blunt-pointed knife made for 
the purpose. Where the presence of an unusually large hard 
cataract is diagnosed, it is important to make the incision larger 
ah initio, by placing puncture and counter -puncture nearer to the 
horizontal meridian of the cornea than above directed. 

Hfcmorrhage into the Anterior Chamber may take place. It 
niav be from the iris, from the corneo-sclerotic margin, or from the 
conjunctiva. Pressure with the spatula on the cornea, which causes 
th<‘ wound to gape, is often successful in clearing the chamber of 
blood, which might interfere wdth accurate division of the ca])sulc. 
Yet, when this cannot be completely got rid of, the capsulotomy 
can be performed by the exercise of greater care. Adrenaline dropped 
into the eye aids in arresting the bleeding. 

Prolapse of the Vitreous Humour. This accident itiay be causetl 
hy undue ])ressure made on the eyeball by the speculum, fixation 
lorceps, or spatula, or by the lower lid during the lid-mananivre. 
It may be due to defective zonula with fluid vitreous humour. When 
tlic vitreous prolapses prior to delivery of the lens, the latter falls 
back into the eye, and can oidy be delivered by at once drawing it 
out with a vectis ; and the ac(*ident is one of the most serious which 
can occur in the course of the operation, for it is often impossible 
to r('.ach the lens with the vectis without doing such damage to the 
eye that sight is lost. Loss of Autreous after delivery of the lens 
IS less serious ; indeed, a considerable portion of the vitreous may 
then escape without ill result to the eye : yet it increases the trauma- 
fisni, and renders inflammatory reaction more liable to occur. 
Opacities in the posterior chamber of the eye are frecjuently an 
ultimate result of loss of vitreous ; but a much more serious con- 
stujuonce is sometimes seen in detachment of the retina. 

Normal After -Progress . — Soon after the completion of a normal 
operation, the effect of the cocaine having passed off, some smarting 
commences, and continues for four or five hours. After that time, 
the patient has no unpleasant sensation in the eye, unless it be some 
itching, or a slight momentary pain, or sensation of a foreign body, 
es])ecially when the eye is moved under the bandage. The first 
dressing is made in forty-eight hours, in a manner similar to that 
immediately after the operation, a drop of atropine being instilled, 
as also at eacdi successive dressing ; and the sterilised salt solution 
is used for freely washing the margins of the eyelids, some of it 



2B2 


DISEASES OF THE EYE. 


[CHAP. IX. 


being allowed to trickle into the conjunctival sac. At this first 
dressing, it is well to abstain from a very minute or lengthened 
examination of the eye ; but, if the lid be gently raised, the wound 
will be found closed, the cornea <*loar, the anterior chamber com- 
pletely restored, aTul the pupil semi-dilated and black. The sub- 
sequent dressings are made night and morning, for the purpose of 
instilling atropine. On the. third day after the operation the patient 
may be allowed to sit up, the room being kept moderately dark ; 
and on the fifth or sixth day the bandage may be left aside perman- 
ently, and dark glasses worn in its stead. In the c.ourse of a few 
more days the patient, having been gradually acc.ustonied to more 
light, may be allowed out of doors. It is desirable to continue the 
use of atropine for about a fortnight longer, or until all abnormal 
vascular injection of the white of the eye has disappeared, as until 
then there is danger of iritis. (For selection of glasses in aphakia 
see end of this chapter.) 

* Irreguhriiies in the Process of Ileahwj . — The pain may continue 
longer than four or five hours, and it is then well to give a hypo- 
dermic injection of morphia in the corresponding temple, so that the 
patient may not be restless. (Should severe pain come on some 
hours later, it is apt to be due to an accumulation of tears under the 
eyelids, and it immediat(*ly subsides on the bandage being removed, 
and exit givcii to the tears by slightly opening the eye. 

Late Appearance of the Anterior Chamber. At the first dressing 
it will sometimes be found that there is no anterior chamber, although 
the appearance of the wound is satisfactory ; but this need occasion 
no alarm, as the aiiterior chamber is sometimes not restored for three 
or four days. Should a more lengthened absence of the anterior 
chamber be noticed, it may be due to the presence of a small tag of 
capsule, or a small portion of iris, in the wound, and it is then desir- 
able to search the latter with a forceps, and to cut off any capsule 
or iris which may be found there. 

Striped Keratitis. At the first dressing, also, it may sometimes 
be observed that there is a more or less well-marked striated cloudiness 
of the cornea, extending over nearly the whole of it, or occupying 
only a part in the immediate neighbourhood of the wound. This 
opacity is held by some to be the result of injury to the endothelium 
of the posterior surface of the cornea during the operation. It is 
this endothelium which protects th^ cornea from being infiltrated 
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l,s the aqueous humour, and the appearance we call striped keratitis 
I . caused by cedcnia of the cornea. Accordinj^ to another explana- 
lon. striped keratitis is due to foldinjr of the posterior layers of the 
, ornca, on account of the difference in tension in the vertical and 
i.orizontal directions. Striped keratitis is, for the most part, of no 
orioiis import, as it usually passes away in a few days, and leaves 

cornea perfectly clear. 

Expulsive Hfcmorrhage. Soon after the operation- -it may be 
{H‘lore the patient is removed from the couch — great pain sets in. 
Oil removal of the dressings they are found to be saturated with 
hlood, while the corneal flap is turned downwards, the wound is 
jiping, and through it blood-clot, vitreous, and iris protrude. The 
liicniorrhage is from the retinal or chorioidal blood-vessels which are 
jifheromatous. The accident, which is rare, cannot be foreseen, 
Mill! the eye is always lost. 

Septic Infection. With careful aseptic m(‘,asur('s this is a rare 
(•vent. When it occurs, it usually does so between the twelfth and 
thirty-sixth hour after the operation, rarely earlier or later, and is 
MTV serious; for, in the vast majority of cases, do the surgeon 
what he may, it leads to loss of the eye. Its onset is usually made 
known by severe pain of a continuous aching kind in and about the 
eye ; and it is thus easily distinguished from the slight, short, stab- 
bing pain, with long intermissions, md gradually diminishing in- 
tensity, which some patients complain of, and which 
has no evil import. On removing the bandage, the 
margin of the upper lid will be. found mdematous, 
the eye full of tears, and the wound covered with a 
layer of muco-pus, which can be. removed with the Kn;. SS. 

>rceps in one mass, while the aqueous humour and 
( ornoa may already present sonic opacity. In some hours more, 
the <*orneal opacity increases considerably, the iris becomes dis- 
tinctly inflamed, and the pupil filled with a mass of inflammatory 
< \udation. In many instanc.es the attack commences as septic 
i litis. The inflammatory process may remain confined to the 
Mound and iris, and when, in the course of some weeks, it en- 
tirely subsides, it leaves the pupil drawn up towards the wound, 
so that an appearance as in Fig. 85 is presented. Or, the inflam- 
mation may strike into the ciliary body and chorioid, and produce 
]>urulent panophthalmitis, with total destruction of the eye. 
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To combat Septic Infection the best method is the immediati 
caiit(‘ri8ation of tlie corneal wound, if it be the seat of the process 
in its whole extent with the j^alvano-cautery. Also, the wouno 
may be opened up from end to end with a spatula, the aqueous 
humour (‘vacuated, and the anterior chamber washed out with 
injections of sublimate solution J i?i i0,()0(). while the conjunctival 
sac is irripited with the sanu* solution. If lu'cessary these measures 
are to be repeat(‘d at intervals of eij^ht or ten hours. Good results 
have been obtaimvl from use ol the sta])hvlococcus vaccine. Sub-con- 
junctival injections ol solution of sublimat(‘ 1 in 2, 0(H), or of oxy- 
cyaiiide oi mercurv 1 in 5.000. are often of use in these cases, if they 
be commenced very soon after th(‘ onset of the attack. Half a c.eni. 
is to be inj(‘cted as far back as possible under the conjunctiva once, 
or ('v<‘n twire, in tW(‘ntv-four hours : and from four to eij^ht injec- 
tions an‘ usually m'eded accordin<» to the si^verity of the case. 
Intimse chernosis and much jiain arecaus(‘(l. To prevent the pain- 
fulness of the inj(‘ctioii, live drops ol a 1 |)er c(uit. solution of acoine 
may be add('d to the (juantilv of oxvcvanide of mercury solution 
injected, or to th(‘ sublimate inj(‘ction a lew drops of 2 per cent, 
cocaine solution. Nev(U'theh‘ss very s(‘vere radiatin^^ })ain usually 
comes on a ((uarter ol an hour later, and continues for seviual hours. 
Hot fomentations afford some relief from this pain. The patient 
should be conlined to bed, and a dr(*ssiii<» should be ajqilied to the 
eyi*. 

IMiistic Intis. A few days after the operation jilastic iritis, some- 
tim(‘s ol a sev(‘re t v])e, may (‘ome on. It , too, must b(‘ r(‘ckoned as 
due to infection during the operation, (‘specially it some lens-sub- 
stance, have remained, for the latt(‘r is a lavourable nidus for the 
cultivation of infective material. The iritis is ushered in with 
the usual symjitoms of pain, (leneral jilastic uveitis may ensue, 
and sympathetic uveitis may result. Treatment consists in strict 
confin(‘m(‘nt to a dark room, with atropine, and sub-conjuiictival 
mercurial injections, and (piinine or salicylate of soda internally. 

Detachment of the (horioid. Fuchs has pointed out that 
detachment of the ehorioid occurs some days after cataract extrac- 
tion, in some of those cases in which the anterior chamber does not 
form ; or in which, having formed, it b(‘eomes empty again. De- 
tachment of the ehorioid occurs occasionally after iridectomy un- 
connected with cataract extraction. It can be seen with the 
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,>j)lithalmoscopo, and sornetiiims ovoii with focal illumination. 
Vision whil(‘ the lesion is at its height is seriously atlected, but the 
prognosis is good, for the detached portion always becomes reposed. 

Cystoid (^icatrix. After convalescence, the cicatrix in the 
corneal margin sometimes becomes prominent and scnni-transparent, 
jui'senting the appearance of a vesicle, and may attain a large size. 
Tln‘ (‘xtremities of the incision are the most common jiositions for 
thi^ condition, but it niav occupy the entire length of the cicatrix. 
li does not generally appear for some weeks, or more, alt(‘r tln‘ 
(iperation. In some cases it is caused by a tag of iris which is in- 
(iirccnated in the wound : but in other cas(‘s by a small piece' (d 
c.tpsnle, which has similarly healed in tlu' wound. Irregularity in 
( urvature of the coinea, and consecjin'ut irrc'gnlar astigmatism, arc' 
the least of its evil consecjucmces. li tin* condition be caused by 
mcarct'ration of iris, the jmpil will be gradually drawn close to the' 
u})])er corneo-sclerotic tnargin ; while, if it bc' caused hy a portion 
()l capsule, irido-cyclitis may lie produced. Wlu'ther the iris or 
the capsule b(' the cause, these c'ves arc' always c'Xjiosed to the' danger 
of a suddem onsc't of purulent irido-chorioiditis (p. 197). All this 
(hmionstratc's the immense' imjiortance of attc'iition to those details 
ol the' operation, which are <*alculati'd to obviate' incarce'iation of 
ms, or of capsule, in the cicatrix. 

* Cataract Extraction without Iridectomy, or, as it is mori* com- 
monly termed, The Simple Operation.- ■ This nu'thod difb'is from 
the' (Vimbined Operation, in that the ineision oe*cu[)ie*s a gn'atc'r 
ext ('lit (about oiie-thirel) ol the e'ircumiere'nce of the cornea, and 
tliat no irieh'ctomy is made. The round pupil, and consetiuent 
prettier ap})(*arance of the e've, and the diminishc'd tendency to loss 
of vitreous, and to incarceration ol the capsule, are the' advantage's 
this procedure has over the (bmbined Operation as above describinl ; 
lor vision with a circular pupil is not better than where a narrow 
eoloboma has been made. 

On the other hand, the extraction without iridectomy expose-s 
rti(' eye to the serious dang(*r of prolapse of the iris into the wound 
^oine hours, or days, after the operation. An iridectomy must b(^ 
made in all cases in which the iris cannot be satisfactorily reposed 
after delivery of the h'lis. These casi's are, however, few in number. 
Hut, even when the iris can be wi'll reposed, security against the 
occurrence of a prolapse within tlie first two or thre<‘. days after the 
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opemtioii is Jiot obtained ; nor docs cscrinc, nor any other means 
provide the desired safej^uard. Prolapse of the iris does take placM' 
after a nuTiiber of these operations, and there is no means of fore- 
telling ill what eyes it wdl oceur. The prolapsed portion of iris 
lieals ill tln^ wound, which then, in a few weeks, becomes more oi 
l(‘ss cystoid and bnl^in^, causing displacement of the pupil and 
irregular curvatnn*. of th(‘ cornea, with resulting deterioration ol 
vision. Nor is this all ; for such eyes are liable— weeks, months, 
or ev<‘n vears after th(‘ operation— to take on severe irido-cyclitis, 
ending in total loss of sight. Another tlisadvantage of the operation 
is thal icmoval of cortical remains cannot be so effectually per- 
formed as wh(*re a coloboma has been made. 

Why it is that in th(‘, simple extraction prolapse of the iris with 
subse((n('nt incarci'ration is more liable to occur, even some days 
aft(‘r th(‘ op(‘ration, than in the combined operation, and wdiy it is 
diflicult to devis(‘ a sure means for preventing the accident, as, also, 
how (‘V('n a vi*rv narrow coloboma is almost alw\ays sutrudent to 
protect the ey(‘ from this acchhmt, can be explained as follows 
Within a h‘vv hours alter the ojieration the wound in the corneal 
margin (‘ommonly closes, the aipieous liumoui’ collects, and the 
anterior chamber is riNstonsl. j5ut it takes many hours more for th(‘ 
delicate union of the lips of the wwind to become quite consolidated, 
and during this time it requires but a slight thing— a cough, a sneeze, 
a motion ol the head, th(‘ necessary efforts in the use of a urinal or 
bed-pan, no matter how careful the nursing — to rupture the newly 
formed umon ; and, as a matter of fact, this often does take place. 
The a({U(‘ous humour then fiow^s away through the w^^und with a 
sudden gush, and, wdiere the simple extraction has been employed, 
carries with it the iris. It is that portion of the aqueous humour 
which is situated behind the iris, which is chiefly concerned in the 
iris-prolapse ; the aipii'ous humour in the anterior part of the 
anterior chamber probably Hows off wdthout influencing the position 
of the iris. 

The iorrnation of even a narrow coloboma prevents prolapse of 
the iris when the wound is ruptured, but this is not because the 
portion of iris which is liable to prolapse has been taken away, 
for that would be nothing less than the whole of that part of the 
iris which (‘orresponds with the length of the wound. The coloboma 
averts secondary iris-prolapse, by providing a way for the aqueous 
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humour contained in the posterior part of the anterior chamber to 
escape directly through the wound, without carrying with it the 
jfis in its rush ; and the narrowest coloboma which can be formed 
IS sullicieut for the purpose. 

There is practically no disfigurement of the eye from th(‘ colo- 
hoiua, when the latter is narrow, and is situated in tin* upper part 
ot the iris. The pujiil, too, is almost, if not (piite, as movabl(‘ 
as in most cases of simple extraction ; for a narrow ((dobonui 
does not render the jmpil immovabh*. Wlnu’e there are no 
adhesions between the pupillary margin and tin* capsule, as fre- 
ijuently happens, the reaction to light is active, a drop of atropine 
will dilate the pupil widely, and a drop of eserine will contract it. 

* Extraction in the Capsule. The ideal cataract extrai tion is 
lliat. in which the opa(pie lens in its capsule is removed, thereby 
obviating all subsecpieiit troubles dii(‘ to the capsule. The. objection 
which has prevented the method from coming into gcmeral use is 
the great danger of prolapse of vitreous which must attend it, owing 
to the liability of the hyaloid membrane to be ruptur(‘d during 
delivery of the catara(‘t. The operation has b(‘en performed by 
o[)hthalmic surgeons from time to time, and has recently been cul- 
tivated in India by Major Henry 8mith. His incision lies in the 
cornea about 3 mm. below its upper margin, the puncture and 
counter-puncture being in the corneo-scleral margin, as peripherally 
as possible. The speculum is then removed, and the assistant raises 
the upper lid with a strabismus hook, and draws the under lid down 
with his finger. The curve of a strabismus hook is placed on the 
cornea in its lower third, and a Daviel’s spoon just above the upper 
'*dge of the W'ound. With these instruments gentle pressure and 
counter-pressure is made, until the lens is more than half delivered ; 
it is then tilted with the hook, and the delivery is completed. The 
operation may be done with or without iridectomy, but niust be 
jierformed slowly and cautiously, else the lens capsule may be 
ruptured, and the object of the method frustrated. Major Smith, 
m a large number of cases, had loss of vitreous in only 6*6 
per cent. 

* MeMtal Derangements after Cataract Extractions . — After cataract 
extractions, during the period of confinement to bed, passing mental 
disturbances are sometimes seen in old people. This usually takes 
the form of confusion of ideas, hallucinations, and terror. It is hard 
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to assign a cause for it, but probably it is mainly due to the quiet, 
and to the exclusion of light if a binocular bandage have been 
applied, following on a period of some anxiety and excitement. A 
few of sulphonal, and permission to sit up — at least in bed — 
with removal of tln^ bandage from the unoperated eye, will be the 
b(‘st ni(*asiires to adopt in such a case ; and speedy restoration of 
mental e(|uilibrium may be looked for with confidence. Care should 
b(* taken not to mistake the symptoms of atropine poisoning for this 
form of mental disturbance. 

* Secondanj (Jlavcowa ajter Cataract Extraction occurs now 
and tlien, })y whatever method the extraction may have been per- 
forrmul. This, perha])S, is contrary to what would be expected, 
in vi(‘w of the diminished contents of the globe, and especially 
where an iridi'ctomy has been made. High tension in those instances 
may come on soon aft(‘r recovery from the cataract operation, or 
after a good result has exist i‘d lor a <‘-onsidcrable time. It is due to 
the corneal epithelium growing into the wound and into the anterior 
chamber where it spreads over the angle of the latter, and occludes 
the ways of exit. Thi^ is liable to take place in cases in which, for 
on(‘, reason or another, the healing of the wound has lieen delayed. 
A wide and ])eri])heral iridectomy, or a sclerotomy, should be made, 
as soon as possible after the high tension shows itself, and by this 
means many of these eviis may be saved. 

* Erylhropsia after (\itaract Operations. For an account of this 
see »ha]). xiii. 

* Sccomlary CoUmui . — TJie term secondary cataract, as here 
em])loyed (compart* p. 208), usually means a closure of the opening 
which is present in the anterior capsule after the removal of a cata- 
ractous lens, combined with a thickening of the capsule in some 
cases, whereby an impediment is offered to the rays of light in 
passing through the pupil. The thickening may have pre-existed 
in the capsule, or it may be due to subsequent proliferation of the 
epithelial cells on the inner surface of the capsule. Or, without 
becomiiig thicke?ied, the capsule may become wrinkled, and cause 
irregular refraction of the rays entering the eye and consequent 
lowering of the vision. The term is also applied to those cases in 
which, aftei cataract extraction, an exudation in the pupil, following 
upon ii itis, has occurred. Finally, and very incorrectly, it is applied 
to the cas(‘s which Fig. 85 represents, in which, after suppuration 
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of the wound with irido-cyclitis, the iris is dragged upwards, and the 
pupil is consequently obliterated. 

The most simple form of secondary cataract occurs as a very fine 
cobweb-like membrane — the capsule of the lens — extending over 
the whole area of the pupil, which can often only be discovered by 
careful examination with oblique illumination. It may not cause 
any trouble of vision until some months after the extraction, when 
a little thickening or wrinkling of it may have taken place. 

Capsulotomy, as the operation for making a clear opening in 
-his membrane is called, is performed with a Knapp’s needle-knife. 
This instrument has a blade 4-^ mm. iji length. It cuts on one side 
only, and the blade andt he evenly rounded shaft are so proportioned 
that the shaft fills exactly the opening made by the blade, and con- 
se(|uently the needle can be moved within the anterior chamber 
111 every direction, without escape of acjueous or bruising of the 
cornea. The instrument must be of the utmost sharpness in point 
and edge, so that it may cut, and not tear. The point of the needle- 
knife is entered through a thin part of the capsule, and with one 
sweeping motion of the blade an opening is cut in it, hard and 
inelastic bands being avoided. Ziegler’s knife is also a useful 
instrument, and for tough membranes a better one. With it a 
sawing motion is used. 

Iridotomy is the operation used for cases (as in Fig. 85) 
where the iris forms a complete and tightly stretched curtain across 
the pupil. A vertical incision having been made in the cornea, about 
II mm. long, and the same distance removed from its inner margin, 
the closed blades — one of which has a sharp point — of de Weeker’s 
forceps-scissors are passed into the anterior chamber. The blades 
are then opened, and the sharp point of one of them is forced through 
the stretched iris, and some 3 or 4 mm. behind it. By closing the 
blades the tightened iris fibres are cut across, and on their retraction 
a central clear pupil is formed in the iris and retro-iridic tissue. 

Ziegler’s Operation is performed with his knife, which has a 
straight, narrow blade 7 mm. long, the shank just fitting the puncture 
that is made. It is introduced at the upper margin of the cornea, 
carried to a point 3 mm. from the opposite periphery of the iris, and 
*1 mm. from the lower end of the vertical meridian. The membrane 
Js then pierced and cut upwards, with a very slight sawing motion. 
Ihe point of the blade is then carried an equal distance to the 
19 
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other side of the vertical loeridiao, the membrane again pierced 
and cut upwards to the termination of the first incision. The fla]» 
of iridic tissue thus formed retracts downwards, leaving a wide 
triangular pupil. 

* Discission means the tearing of the anterior capsule of the 
lens with a needle, so as to give the aqueous humour access to the 
lenticular fibres, which causes them to swell, and gradually to 
become disintegrated and absorbed. The larger the capsular open- 
ing, the more freely is the aqueous brought in contact with the 
lens, and the more rapid is its swelling. The rapidity of the swelling, 
disintegration, and absorption depend, also, on the original con- 
sistence ol the lens. The softer it is the more rapid is the process, 
the completion of which may recpiire from a few weeks to tnany 
months. It is wise to make the first discission of moderate extent, 
especially in adults. \ 

The instruments r(‘(piired an* a. spring speculum, a fixtition 
forceps, and a discission iummIIc. The pu])il is to be dilated with 
atropine. 

The eye having been cocainised, the speculum applied, and the 
eye fixed close to the inner margin of th(‘ cornea, the needle is passed 
perpendicularly through the coiaiea in its lower and outer quadrant, 
at a point correspundii'g with the margin of the dilated pupil ; or, 
many o])erators now introduce the needle under the conjunctiva a 
few millimetres outside the margin of the cornea, and enter the 
anterior chamber sub-conjunctivally a.t the sclero-corncal margin. 
It is then advanced u])wards to the upper margin of the pupil (Fig. 

8fi), where it is passed into 
the capsule, but not deeply 
into the lens, and a vertical 
incision is effect ed by wdth- 
draaving the instrument 
slightly. If an extensive 
opening in the capsule be 
wished for, a horizontal in- 
cision can be added to the 
vertical one by a correspond- 
ing motion of the needle. 
During these manoeuvres the 
cornea, at the point of punc- 
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tuiv, form the fulcrum for the juotioiis of the instrument. 
Tlie instrument is then witlidrawn from tlie eye, and some 
i(jU(‘OUS Jiumour escapes throiifjh the openinji. Atropine is in- 
stilled, HJid the dressing applied. The patient is kept in bed for 
j dav, and then the dressing may he dispensed with, and dark 
.ppetacles worn. The iris is to he kept well under the intlueuce 
n( atropine, until the absorption of tlie lens is completed. Kepeti- 
11011 of the operation is called for, if the opening b(‘ so small as to 
.idniit of hut a very slow absorption of the lens, or it, a.s sometimes 
happens, the opening should close. 

Tliis iiii'thod is a,ppli(‘a.hle to all comjdete cataracts up to the 
tNventV'iifth year of age, and to those lamellar cataracts up to the 
same age in which the ojiacity apjiroaches so close to the jxuiphery 
el the lens, that nothing can he gained by an iridectomy (p. lihG). 
Alt('r the ahov(^ age, the increasing hardness of the nucleus, and the 
iiici easing irritability of tin* iris, render the method unsuita.ble. 

Discission is a sate jirocedure, when usi^d with the above indicji- 
lioiis and pre, cautions. The dangen- chii'fly to be fea.r(‘d is iritis, 
(rom ]>ressure on the iris of tln^ swelling lens masses. When this 
occurs, or is threatened, removal ol the cataract by a lim^ar incision 
III the cornea should be at once pcn'formed. 

Another danger consists in ghiucomatous increase; of tension 
(secondary glaucoma), winch may come on without a.ny subji'Ctive 
svni])tonis — although severe [lain usually attends ]t-whil(‘ the 
ihsorption of the lens is still running its prop(‘r course. It may 
hap])(ni, cojiseijiicntly, that, when absor])tion ol tin' catajact is com- 
pleted, the eye will be found blind from glaucoma. Fr(‘(|uent 
testings of the tension of the eye during the cure art* therefore a most 
important jirecaution. Should the tension j ise, removal of the lens 
through a linear incision in the cornea is at once indicated. 

Dislocation oi the Crystalline Lens.— This may lx; eongijnital 
(p. 292 ), or it may be the result of disease, such, for example, 
as anterior sclero-clioiioiditis ; or it ma.y be caused by a blow" on 
the eye. 

The dislocation due to disease or trauma may be partial or 
complete. Partial dislocation is often so slight as to be discoverable 
only wheji th(; pu])il is widely dilated, the margin of the lens becoming 
then visible, by aid of the ophthalmoscope mirror, as a curved black 
line ill some one direction ; or, the displacement may be so great 
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as to bring the margin of the lens across the centre of the undilatf d 
pupil, in which case one part of the eye will be highly hypermetropio^ 
while in another part it will be myopic. Complete dislocation may 
take place into the anterior chamber, into the vitreous humour, or 
oven under the conjunctiva, if the sclerotic have been ruptured. 

The symptoms in partial dislocation arc those of loss of pow(M 
of accommodation, and monocular double vision. Iridodonesis {i.(. 
trembling of the iris when the eye moves) is present, as a rule, in 
consequence of the loss of support provided for the iris by the lens. 
The anterior chamber is caused to [h\ shallow at one part by pressure 
of the dislocated lens agjiinst it, while at any part where the lens 
does not press against tlui iris it is deep. In complete dislocation 
the symptoms are those of aphakia — i.e. extnune hypermetropia, 
aiul want of power oi accommodation. 

Treat7nmt~~\n partial dislocation it is rarely that any treatment 
can be of service. The prescribing of spectacles suited, so far as it 
is practicable, to the faulty refraction is indicated. In complete 
dislocation of the lens into the anterior chamber, its extraction is 
usually required, especially if it cause sym])toms of irritation. Dis- 
location into th(* vitreous humour is generally unattended by irrita- 
tion ; but when the latter does arise, removal of the lens l)y 
aid of a spoon, through a peripheral corneal incision, has to b(^ 
attempted. 

* Congenital Defects of the Lens. Congenital Cataract (pj). 
264, 266, 267). 

Ectopia oj the Lens (Congenital Dislocation). — This is often 
hereditary, and often present in more than one member of a family. 
The displacement is more frequently in an upward direction than in 
any other. It is usually in both eyes of the patient. It is due to a 
mal-devclopment ol the zonula of Zinn, which in these cases is 
shorter in the direction towards which the lens is luxated. Dis- 
cission or extraction is not indicated here. Occasionally some 
advantage is gained for vision by the correction with glasses of one 
or other portion of the doubly refracting eye. 

Colohonia of the Lens . — Coloboma of the lens often co-exists with 
coloboma of the iris (p. 233), but may be present alone. It is 
generally in the lower periphery of the lens. 

Lenti<^onus . — This is a rare congenital anomaly of the lens, in 
which its anterior surface, or, still more rarely, its posterior surface 
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cone-shaped. The derangements of vision arc very similar to 
liose caused by conical cornea. 

Aphakia (d, pnv. ; </>ayco9, a Imiil, ^e9i.s), or Absence of the Crystal- 
line Lens.— The emmetropic eye after the removal of a cataract 
H conies highly hypermetropic, and its power of accommodation is 
Consequently, in order that the eye may have the best possible 
for distant objects, a high convex glass has to be experimentally 
found to suit it, and yet stronger lenses must be prescribed for shorter 
rfistances. 

The degree of vision obtained varies considerably \u different 
cases : frequently V = [{ is obtained, but V — may be regarded 
iis a. satisfactory result ; and even lower degrees, which enable the 
patients to find their way about with comfort, are classed as suc- 
ct'ssful operations. The vision often improves for some months 
after the operation, patients who at first obtained only or so, 
advancing up to J or Jf. For reading, writing, etc., at about 25 cm., 
a still higher convex glass must be provided. If the correcting lens 
fur distant vision be -f 10 1), its power, for the })urpo8es of vision 
at 25 cm., must be increased by the lens which would represent the 
amplitude of ac-commodation from infinite distance up to 25 cm. 
This lens is 4 D (because — 4) ; therefore + 14 1) is the lens 
recjuired for reading, (‘tc. With these two lenses the majority of 
cataract patients are satisfied. For distinct vision at middle dis- 
tances, they learn to vary the power of the lenses by moving thinn 
a little closer to, or farther from, the eye ; but, if necessary, a lens 
can be prescribed for distinct vision at any desired distance. 

In the case of hospital patients, one is often obliged to select the 
[ glasse.s a fortnight or three weeks aftei' the operation, but the 
result is more satisfactory when the selection can be postponed for 
six weeks or two months, rerrnanent wearing of the + gb.v^ses 
sbeuld not be permitted until all redness of the eye has passed off, 
and this varies in different cases. Until then, also, dark protection 
spectacles should be worn. 

In the majority of cases, after cataract operations, the best 
vision is not obtained unless a certain degree of astigmatism is cor- 
re('ted. This astigmatism is caused by a flattening of the vertical 
mcjidian of the cornea, due to the cicatrix at its upper margin, and 
Ihmicc it is against the rule (chap, xv.), so that the axis of the -j- 
^“yliuder is generally parallel to the incision. An obliquity in the 
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incision often produces an obliquity in the principal meridians of tl i* 
astigmatism. The degree of astigmatism varies, and may be voiv 
high. It rapidly reaches its maximum after the operation, au-l 
then gradually diminishes for weeks or months, and in some cas( s 
completely disa])pears ; hence it is that glasses lor permanent iin* 
can be better prescribed a montli or two subsecpieiitly to the operj - 
tion. 



CHAPTER X. 


♦DISEASES OP THE VITREOUS HUMOUR, 

Purulent Inflammation of the Vitreous Humour occ urs only as tho 
result of perforating injuries, or of the lodgment of a foreign body, 
er fis an extension of a purulent process from the chorioid (p. 197). 

OjMifdmoscofically, a purulent deposit in the vitreous humour 
nives a yellowish reflection, when light is thrown into the eye with 
I he ophthalmoscoj)e mirror, or on examination with oblifpie light. 

The condition, if at first confined to the vitreous humour, usually 
.^0011 extends to the suri'ounding tissiuis, and leads to panophthal- 
mitis (p. 197) a,nd (lompletc ch^struetion of the eye. 

l?ut, in some cases of purulent chorioiditis, where the iiiflam- 
matoi y process is not very acute or violent, there may be little or no 
outward signs of inllammation— there may l)e no iritis or irritation 
of the eye. In these ca.ses diflicultv is olten experienced in malving 
a diagnosis between abscess ot the vitreous and glioma of the retina 
(|). 32H), in which latter disease, too, a whitish or yellowish reflex 
IS obtainable from the vitr(*,ous cliamber. These cast's of ‘ quiet ’ 
jnirulent infiltration or abscess of the vitreous humour (so-called 
))seiido-glioma), the result of subacute ])urulent chorioiditis, occur 
ill cercbro-spinal meningitis, the acute exanthema.ta, with foreign 
bodies in the vitreous, and under some other as yet obscure con- 
ditions. Tubercle ol the chorioid may also give rise to the a*|)pear^ 
>ijice. The history of the case and low tension of the eye in abscess 
are otteii the only guides in diagnosis ; but iritis, or posterior 
syiiecliiie, and retraction of the periphery of the iris, with bulging 
forwards of its pupillary part, and turbidity of the vitreous, if these 
lie present, speak for abscess, while a lobulated appearance is not 
so common as in glioma. Occasionally, however, a sure diagnosis 
is not only difficult, but impossible. Yet if a case of abscess of the 
vitreous humour be taken for glioma of the retina, the error is not 

295 



296 


DISEASES OF THE EYE. 


[chap. X. 


practically serious, for if excision of tlie eyeball be recommendeil 
for a case of abscess it will be done on an eye which is hopeless! / 
blind, and which would become phthisical and disfiguring. Th- 
diagnosis may perhaps be assisted by means of transilluminatioi, 
(p. 224). 

* Inflammatory Affections of the Vitreous Humour, other 
than the purulent form, arc for the most part the consequence ol 
diseases of the chorioid (including those which accompany higli 
myopia, chap, xv.), ciliary body, or retina, and display themselves ax 
opacities of various kinds. These are either cells derived from tin* 
primarily diseased tissue, or they are secondary changes (conncctivi' 
tissue development) in the vitreous humour, the result of the celluhir 
invasion. 

The chief Varieties of Vitreous Humour Opacities are : — (1) A 
Dust-like Opacity characteristic of syphilitic disease of the retina 
and chorioid. It may occupy the entire vitreous humour, but is 
frequently confined to the region of the ciliary body, or to that of 
the posterior layers of the vitreous humour. (2) Flakes and Threads. 
These occur with chronic affections of the chorioid or ciliary body, 
and may be the result also of haemorihages into the vitreous 
humour. They invade every portion of the humour. (3) Membran- 
ous Opai’ities, which are rare, and are probably the result either of 
extensive, hmmonhagic. extravasations or of chorioidal exudations. 

Most of the alterations in the vitreous humour are attended with, 
or give lise to, fluidity of it, or Synchysis.’ 

The Diagnosis of opacities in tlie vitreous humour is made with 
the oplitlnilmoscope mirror and a not very bright light, or with the 
jilane mirror. If a very bright light and a concave mirror be cm- 
ployed, the finer opacities will not be readily seen. The pupil being 
illuminated, the ])atient is directed to look rapidly in different 
directions, when the opacities will be seen to float across the area 
of the pupil, as they are thrown from one side of the eye to the 
other in the fluid vitreous. 

Opacities in the vitreous can be distinguished from those in the 
kns by the fact that the latter are fixed, and are arranged for the 
most part in a radiating manner. 

Another and very fine method for the detection of delicate 


^ aOv, together ; to 'pour. 
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, )pacities in the vitreous consists in placing a high + lens, say + 10 D, 
l>ehind the ophthalmoscope mirror, and then approaching close to 
i he eye, as in the examination of the upright image. Minute opaci- 
ries will then be seen as black dots floating in the vitreous humour. 

The ophthalmoscope docs not always detect changes in the 
,'horioid or retina, whcj\ opacities arc present in the vitreous ; and 
in many such cases we arc led to the belief, either that the diseased 
changes in the chorioid or retina are too fine to be seen with the 
ophthalmoscope, or that tliey are situated in the region of the 
ciliary body which is out of view. 

When the optic disc is viewed through a vitreous humour full 
of fine opacities, it appears redder than the noianal, as does tlie 
Min on a foggy day, and it may bo difficult to decide whether or 
nut neuritis is present. 

Vision is aflected by opacities in the vitj*eous humour in pro- 
portion to their density, and to the extent to wliich the vitreous 
humour is ocxmpied by them. The patients oftini observe them as 
lloating positive scotomata in their field of vision. These cntoptic 
appearances are causiid by the shadows of tln^ opaiities throwji on 
jhe retina. 

The Prognosis di'pends on the cause of the oj)a, cities. The dust- 
like opacities accompanying specific retinitis are favourable for 
absorption, while the flake and thread opacities frequimtly remain 
as ])ermancnt obstructions. Moreover, by shrinking, many of the 
more organised opacities give rise- to detachment of the retina and 
consequent blindness. 

Treatment . — Opacities of the vitreous humour ofler special diffi- 
culties in their treatment owing to the torpid nn‘-tabolisin of the 
])art, and the consequent difficulty in influencing its tissues by in- 
ternal remedies. In addition to the medicines suitable for the con- 
stitutional state which may be the cause of the opacities, H^urte- 
loup’s artificial leech, or dry cupping on the temple, is useful ; and 
m many cases, soon after the application, a marked clearing up of 
the vitreous is apparent. 

Sub-conjunctival injections of a 4 per cent, sterilised solution of 
chloride of sodium arc a valuable treatment for opacities in the 
vitreous humour, in many chronic or subacute cases. They are not 
used if acute uveitis be present. Ten to twenty minims are injected 
under the bulbar conjunctiva, the point of the needle being entered 
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far back near the fornix, towards which the injection is directed. 
To prevent the pain which is caused by the injection, and whicl: 
may be severe and may last several hours, one or two drops ol 
solution of dioninc (4 per cent.) are instilled into the eye, followed 
about two minutes later by a dro]) or two of solution of cocaine 
(4 per cent.), and then after a few minutes the saline injection is 
jriven. Hot fonnMitations to some extent relieve the severe pain. 
Tiu', injection is repe.ated after a day or two, when the swelling 
and irritation have siibsidc'd. Usually not moie than two or three 
injections can b(‘ ^iv(m in a vve(‘k. 

Sub-conjunctival injections (Miter lar»!:ely, also, into the therapy 
of chronic uveal diseases (p)). 192, 195, 19f), 197, 210), of certain 
corneal dis(‘as(‘s (])p. 117, 119, 127, 154, 142, 144, 145, 140, 148), and 
of some other diseases ol the eye (p. 284). 

Tli(^ curative action of these inji'ctions (h'pends on the hyper- 
uMiiia to which tln'y ^iv(‘, ris(‘, and the conscipicnt increased supply 
to the disiMised ])a,!t. ol the healinj^ substances of the blood — the 
opsonins, bacteriolysins, (‘tc. TluM'e is eonseapuMitly little to be 
j;aine(l tln'rapenticjilly by the us(‘. ol solutions of sublimate, cyanide 
of mercury, hetol, and so on, in preterence to the 4 per cent. solution 
of common salt. 

* Hgemorrhage in the Vitreous Humour. - This is often ca,use(l 
by blows on the ey(\ wliicJi rupture, intra-oeuhir blood-V(\ssels. It 
is the ivsult, too.ol (‘ertain diseas(‘s of the retina and choiioid, whi( li 
are accompanied by luemorrha.j’es in those, miMubranes ; or, of 
disease ol the coahs ol the ivtinal or chorioidal v(‘,ssels. It is seen 
in old ])eople wilh atheromatous vt*ssels, and it occurs in pernicious 
aiuemia, syphilis, a.nd malaria. 

Some ({iiite henlthy youn^ ])eo]de of both sexi'S are liable to 
recurrent haMiiorrlui^i's in the vitreous humour, which, when the.v 
ceasch either leave tln^ viticous humour ck'ar, or it may remain more 
or less opaijiK'. Stramds ol connective may form in it, or it may 
b(‘. followed by retinitis proliferans (p. 317), or by detachnumt of the 
retina. No satisfactory (‘xplanation for these cases in young peoph' 
can be ollered, but Axenfeld states that many of them are due to 
tubercular disea, se of the coats of the retinal or chorioidal blood- 
vessels. The arterial tension is often high, constipation is often 
'present, and there may be epistaxis. 

Hicinorrhages in the vitreous humour, when viewed with the 
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o])litliHlmoscope, present the appearance of very black floating 
masses, between which the chorioidal reflex appears. If they lie 
ill the anterior part of the vitreous chamber, close behind the lens, 
they may be seen with focal illiinii nation, and then arc red. When 
the vitreous humour is full of blood, no red reflex can be obtained 
\Mth the ophthalmoscope, and the pupil looks (piite black when 
light is thrown into the eye from th(‘ mirror. 

Treotnmit. — Sub-conjunctival saline inje(‘tions afford the best 
iiope of promoting absorption of vitreous humour hmniorrhagea, 
;iii(l the internal administration of citric acid has been recommended 
on the ground that an increased coagulability of the blood is present. 
If the coagulability of the blood be reduced, lactic acid or calcium 
chloride are indicated. Fibrolysin has been employed in these cases 
,i|)])arently with advantage in some of them. But many of these 
c;i,s(\s are incurable, or iind(U*go only partial cure. In recent cases 
ivst in bed is importa,nt. 

Mouches Volantes, Muscee Volitantes, and Myodesopsia ’ arc*, 
liM’ms applied to th(i motes which people frequently see lloa.ting 
before, their eyi^s, but which do not interfere with the acuteness of 
vision, nor can the ophthalmoscope detect opacities in the vitreous 
humour, nor any other intra.-ocula.r dis(‘ase. These motes are most 
:i.])j)a,i'(mt wlum a, bright surfa.ee, such as a white wa.ll or the field of a 
]nicrosco])e, is looked at. Mouches volantes have no clinical im- 
jiortance. Those annoyed with them should be strongly recom- 
mended jiot to look for them, as in that case others are very a,])t to 
beeoim^ visible. They depend, probably, u])on minute remains of 
the endnyonic tissue in the vitreous humour. 

* Fluidity of the Vitreous Humour, or Synchysis, is not rare. 
It, ca,n only be diagnosed with certainty when the humour contains 
lloa,ting opacities. Low tension ol the eyeball does not always 
indicate fluidity ol the vitreous, although soft eyeballs nearly always 
contain fluid vitreous humour. Trembling ol the iris (iridodoncsis) 
is also no sign of fluid vitreous, although it often acconi})anies it, 
l)ut merely indicates that the iris is not supported in the normal 
way by the crystalline lens. Defective zonula of Zinn, however, is 
often caused by, or is a concomitant of, fluid vitreous ; and, by 
causing displacement of the lens, would allow of trembling of the iris. 

1 fivia, a fly ; 6^is seeing^ 
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The Causes of synchysis are chorioiditis and staphyloma of the 
chorioid and sclerotic, and it also occurs as a senile change. 

Fluidity of the vitreous humour is not, per se, a condition of 
serious import, unless the eye come to be the subject of an operation 
involving an incision in the corneo-sclerotic coat, when it renders 
prolapse of the vitreous more liable to take place. 

* Synchysis Scintillans is a fluid condition of the vitreous humour, 
with cholesterinc and tyrosine crystals held in suspension in it. 
The ophthalmoscopic appearances arc very beautiful, resembling 
a shower of golden rain. A satisfactory explanation for the occur- 
rence of these crystals in this position has not yet been given. They 
usually occur in old peo])le, and seldom cause any marked deteriora- 
tion of vision. 

Foreign Bodies in the Vitreous Humour and Interior of the 
Eye in General. — One of the most common and most serious acci- 
dents to the eye is perforation of the sclerotic, or of the cornea and 
crystalline lens, by a small foreign body (shot, morsel of iron, copper, 
stojie, or glass), which lodges in some part of the interior of the eye 
—very froijuently in the vitreous humour. 

The daiig(n‘ threatened by a foreign body in the eye is great. 
It is rarely that, whether it remain free, or, as sometimes happens, 
become encapsuled, it is tolerated permanently in any part of the 
interior of the eye without inflammatory reaction — except when it 
lies iji the crystalline lens, and there, as a rule, it causes cataract — 
and freedom from inflammatory reaction should never be reckoned 
on in the management of such a case. 

As a rule, foreign bodies in the vitreous, or elsewhere within the 
eye, soon ])roduce violent iidlammatory reaction. This occurs, 
either by reason of infective micro-organisms being introduced into 
the eye with the foreign body, or, it may be caused by the oxidisation 
of the loreign body, when it is of iron or copper. The form of in- 
flammation may be either a plastic or a purulent uveitis, in the 
latter case with purulent infiltration of the vitreous humour and 
hypopyon. 

Foreign bodies of copper are more likely to cause purulent 
inflammation than those of any other kind, and they usually do 
cause it. 

Should a foreign body of iron or steel remain in the eye long 
enough — months or years — without giving rise to inflammatory 
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traction, it is apt to cause siderovsis, or rusting, of all the tissues of 
tlie eyeball, the iris becoming of a reddish brown hue. Cyclitis 
,iiid intra-ocular haemorrhage follow, accompanied by much pain, 
vision is lost, and the eye has to be excised. 

Consequently, when an eye contains a foreign body that is not, 
or cannot be, at once removed, the eye may bo regarded awS lost. 
Moreover, such an eye becomes one of the surest sources of sym- 
[i.ithetic ophthalmitis, when it is plastic and not purulent inflam- 
mation that is set up in it. 

As soon as the case is seen, the first (iiiestion to be asked of 
the patient is : What was the size of the for(‘ign body ? A minute 
loreign body, especially if it fly against the eye with force, is likely 
to perforate the walls of the eyeball and to lodge* in its interior ; 
while a large foreign body may cause a perforating wound, but 
may then fall to the ground. I'he second epiestion to be asked is : 
What was the foreign body made of ? 

It is, therefore, of the utmost importance to decide whether or 
not a foreign body be in the eye ; and if one be there, to remove 
jt if possible, should a reasonable prospect of saving even partial 
sight exist ; and this too, without delay. When the foreign body 
cannot be removed, the eyeball must be excised. 

Means of deciding ohjectiwly whether a Foreign Body he in the 
Eye . — If the case be seen immediately, or soon after the accident, 
and there be no intra-ocular haemorrhage to obscure the view, the 
foreign body may perhaps be detected with the ophthalmoscope 
ill the vitreous humour or fundus oculi as a dark or glittering 
body, according to its nature ; and focal illumination with dilated 
[uipil will often help the surgeon to discover a foreign body situated 
in the anterior part of the vitreous humour. Or, if it cannot be 
seen, an opaque streak through the vitreous humour, one end of 
which corresponds with the sclerotic wound, may indicate the 
track taken by a foreign body. 

In case the foreign body have perforated the cornea, and 
reached the vitreous humour through the circumleiital space, a 
counter-opening will be found in the iris ; while, if it be supposed 
to have passed through the cornea and lens, the openings both in 
the anterior and posterior capsule of the lens should be sought for. 

In cases where the ophthalmoscope and focal illumination fail 
us, owing to extravasation of blood, traumatic cataract, etc., it 
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is sometimes not easy to say whether the foreigji body be in the 
eye, or whether it may hav(i nuTcly punctured the sclerotic, or 
cornea, and then fallen to the j^round, without passing into the eye. 

The Kdntgen Rays must then be resorted to, should the foreign 
body be of any metal or of glass, to d<*cide both upon its presence 
and position, and the Si(i(‘roscoj>e is useful lor the same purposes, 
but only if the object l)c ol iron or steel. 

* The, following is Mackenzie Davidson’s method for (unploying 
the Riintgen Rays in tln‘se cases:- 

The pati(‘nt sits ujxm a chair in an upright ])osition, with his 
head lixed in a headpiece (clampeil to a tabh‘) to kov\) it steady 
(Kig. 87), whil(‘ at tin* same lime a ])liotogra])hic dry ])late can be 
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placed against tin* temjde on tln^ side of tin* (‘ve wliicli is to be 
plnrtographed. 

Fig. 88 is a. pidure of a patient's h(‘ad in position lor taking 
the riglit eyi*. The back of the head rests against a. board, and 
another board, with a thumb-screw sliding in a groove, serves to 
press*and fix his head laterally against two stretched ])iano- wires, 
behind which again the pliotographic plate is jrlaved. The chin is 
supported on an adjustable projection. 

Fig. 89 is a side view of the same patient. The stretched piano- 
wires are shown. The patient, while the skiagram is being taken, 
is made to fix his gaze on a distant object, so that his optic axis is 
parallel to the horizontal wure. Previously, a small piece of lead 
wire, exactly 1 cm. long, is placed on the lower eyelid, and secured 
by two strips of adhesive plaster, and the relative position of the 
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point of the wire (nearest the eye) is earefully noted in relation 
to the eornea (e.g. so many milliim‘tres vertieally helow the eentre 
id the eornea, or so many millimetres vertically heiow any corneal 
M-ar v\]iich may happen to be present) : also whether tin* point is 
on a level with a vertical line from the centre of tlu' cornea (as it 
iisnally is), or how^ far behind or in front of this plane. These are 
,ill the adjustments necessary to be made witli the jiatient. 

Before the patient is placisl in jiosition, the th‘ooke\s t nb(‘ is ad- 
justed, so that the fine ])oint on the anod<‘, from which the line.ir 
lays originate, sliall be exactly o]>posite the point ol inters(*ction 
of the two stndched piano-win‘s. Wlien the tub(' is worked bv 
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the coil, this ]H)int shows as a bright incandescent s])ot on the anode, 
il it be of osmium ; and by means ol a fixed ‘ siglit,’ jihiced on this 
side of the w’ires, the tube can })e so adjusted tliat this jmint is 
exactly opposite the intersection of the wires. The distanci' is 
<Mrefully noted : it is usually 28 to .’it) cm. Tin* tube-hohrer is 
fixed to a bar of wood, which slides horizontally, and by means 
ol marks placed on the bar itself, and upon the edge of the groove 
in which it slides, it ca,n be displaced in a plane exactly ])a,rallel to 
the horizontal wire. It is to be displaced d cm. to one side of the 
vertical or zero point. Then a photographic plate, jirotected, as 
usual, in black paper, is placed against the wares (Fig, 89), and 
un exposure given of from ninety seconds to two minutes. With 
exceptionally good osmium tubes ten seconds is enough. The tube 
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iH tlicn displaced 3 cm. to the other side of the zero point— 
the photographic plate having been removed and a fresh one put 
in its place~and a second similar exposure is given. The result 
is two negatives taken from two points of view 6 cm. apart. 

A transparent sheet of thin (‘elluloid has two cross lines marked 
upon it at right angles to each other. One side is varnished, so 
that it will readily take pencil marks. Immediately after develop- 
ment and fixing, this sheet of (celluloid is placed over the film side of 
the negative, so that its two lines are exactly superimposed upon 
the whitn lines left l^y the wires in the headpiece; while firmly held 
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in position, the shadow of the leaden wire or landmark, placed on 
the lower eyelid, is c.arefully traced. Then the foreign body is 
traedd iii the same way. This process of tracing is repeated with 
the other negativ(^ The result is that upon the sheet of celluloid 
two tracings of the leaden landmark wire, and two tracings of the 
foreign body, side by side, are obtained. 

This celluloid tracing is now placed upon the horizontal glass 
stage of the Cross-Thread Localiser. The latter has two fine silk 
threads coming from two points, which are so adjusted as to 
occupy relatively the two positions occupied by the anode of the 
Crooke a tube, and to be at the same distance from the celluloid 
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tracing, and also in the same relative position to the cross-lines, 
that the anode of the Crooke’s tube had to the photograpliic plate 
and to the cross-wires of the headpiece, wheai the photographs w^^ro 
being taken. 

The silk threads arc now used to trace the linear paths of the 
rnys. The intersection of the two threads fixes the position of the 
ol)j(^ct in space. Its geometrical relations to the known data can 
then be measured. First, the three co-ordinates of the known 
point are ascertained, then the three co-ordinates of the unknown 
loreign body, and then, by simple subtraction, the minor co-ordinates 
are obtained, and thus the position of the foreign body is accurately 
determined. The observer is enabled to say how far horizontally 
iiuvards or outwards the foreign body lies from the point of the 
landmark lead wire ; from that point how far vertically upwards 
or downwards it lies ; and finally, how far directly backwards, 
j)aaallel to the visual axis, it is situated. If care be taken, tlie 
jiosition of a foreign body, however small, can be ascertained with 
ni‘(‘at accuracy by this method. Its size also c-an be discovered. 
Moreover, the two ii(‘gatives are stereoscopii;, so that, win m vie^ved 
(Mflier in a Wheatstone’s reflecting stereoscope, or by converging 
tlie optic axes, and so fusing tln^ pictun's, a single picture in relief 
IS s(H‘n, showing the rela-tive position of the ])aiis in a very beautiful 
MiJimier. 

The Sideroscope is used for the d(d-ection of tlu' presenci', of 
atoms ol steid or iron in the eye. It consists in a magnetic needle 
lunig by a fine thread, and so mounted that when it is brought close 
to file eye containing the foriugn body, its deflections can be read 
hv means of an astronomical telescope which is attached. The 
s]d(!rosco])e is used, too, for ascertaining the position ol the foreign 
hody, which is nearest to the part where the didlection of^the 
iie(‘dle is great(‘st. This, of course, is only an approximate localisa- 
tion, ajid the method is not much employed in these countries, 
flic Ilbntgen Ray method fulfils the requirements more 
completely. 

When it has been decided that a foreign body is in the eye, 
J'i'd when its position has been determined, its removal must be 
'ittimipted. 

Removal oj a Foreign Body jnm leilhin the Eye. —In all these 
‘>P''rations it is necessary that the patient be deeply under the 
20 
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influence of an anaesthetic, in order that as little vitreous humour as 
possible may be lost. 

The removal of atoms of iron or steel is more often successful 
than if the foreign body be of some other substance ; for, in these 
cases, the magnet renders valuable aid, and makes it unnecessary 
that the foreign bodies sliould be visible, if they have been localised 
by the Riintgen Rays. Atid even localisation with the Rays may 
be foregone, where, in a (juite recent case, it is important there 
should be no delay in rt*. moving the foreign body. Fig. 90 represents 
Snell’s electro-magnet in two-thirds its actual size. It is a core 
of soft iron, aroimd wliich is plac(‘d a coil of insulated copper wire, 
the whole (Miclosed in an ebonite case. To one extremity of the 
instrument are attached tin* screws to receive the connections of a. 
small accumulator. At the other extremity the core projects 
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just beyond the ebonite jacket, and is tapped, and into it the point 
is screwed. Points of various kinds or shapes can be adjusted to the 
magnet, according to the case to be dealt with. A point adjusted 
to the magnet having been passed through the sclerotic opening, 
it is advanced towards the foreign body, when the latter adheres 
to it, and is withdi’awn towards the wound. Much care is required 
in drawing the foreign body through the opening, lest it be rubbed 
off the point in its passage. A forceps is generally used at this 
part of the proceeding, either to dilate the wound, or to seize the 
foreign body and extract it. As short and as large a point as is 
consistent with the particular case should be employed, so that th(‘ 
greatest possible power of attraction may be obtained. A quart 
bichromate battery, or the street current, is used. When the 
foreign body is embedded in the coats of the eye at the back, or in 
a mass of inflammatory effusion, or is entangled in the ciliary 
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vejifion, difficulty or failure in the extraction is likely to be 
r'cpcrienccd. When a traumatic cataract is present, it is well 
u) combine its extraction with that of the foreign body, which latter 
IS fetched out through the cataract incision with the magnet. 

Haab’s Giant Electro-Magnet (Fig. 91) is also used for extracting 
morsels of iron or steel from the eye. It is an immense and very 
powerful magnet, to which the eye is brought close. Care is required 
III its use, lest even more injury be done to the delicate tissues 
i>t the eyeball by the foreign body in its passage towards the 
iiagiiet, than by its entrance into the eye. As a rule, it is re- 
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commended that the centre of the cornea, in the first instance, be 
l)r()ught opposite and close to the poijit ol the magnet ; for, by so 
(loij)g, entanglement of the foreign body in the ciliary processes, 
from which it is not easy again to disengage it, may best be avoided. 
Foreign bodies which are in the vitreous humour, or which are not 
foo firmly fixed in the retina, slide round the lens and bulge the 
ins forwards. As soon as this occurs the current is switched off, 
and the patient’s head withdrawn from the magnet. By a suitable 
turning of the patient’s head and eye, the latter being again ap- 
pioached to the magnet and the current switched on, the foreign 
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body is drawn from behind the iris, through the pupil, which has 
bccij well dilated with atropine and cocaine, and into the anterior 
chamlK'r. Sliould it not bo possible to get the foreign body away 
froin behind the p(iriphery of the iris with the magnet, an iridodialysi^ 
may be formed with a keratome, and the foreign body drawn away 
with a Snell’s magnet or with a forceps. It must Tiot be Jittempted 
to draw the foreign body by the magnet through the iris, or cls«' 
tlu^ latter may be ])artially or entirely pulled away. Having got 
the- foreign bodv into the anb'rior chamber through the pupil, an 
incision with a (trade’s knife is made in the cornea, if possible without 
allowing ihe aijueous humour to flow away, and through th(‘- incision 
the sharj) ])oint of the gia,nt magnet is passed, or it may ])e sufficient 
to ap])ly it to the lips of the wound, and the foreign body is ex 
t ra.ct(‘(L Ev(m foreign bodies whudi enter through the sclerotic 
are Ix^st removed through the ant(;rior chamber. When tin 
foreign body is (irmly fixed, it may often be loosened by switching 
the c-urrent rapidly on and off, or it may lirst be drawn towards 
the ecpiator, and tlnm towards th(5 anterior chamber. 

If the foreign bodv be of some substance other than iron or 
ste(‘l- glass, co[)per, stom*, (‘t(‘ it may sometimes be removed 
through a, n incision in th(‘ sclerotic, which is eitlnu’ an (mlargement 
of the opening nnid(‘ by the foreign body, or is a. special one, at a 
point more nearly corresponding with the actual position of the 
foreign body in tJie ey(\ This incision should lie between two recti 
muscles, should have an a.ntcro-posterior direction, and, in order 
that it may gape but little, should be a puncture wdth a broad 
keratome. Prolajisii of the vitreous is then produc(‘d by pn'ssuiv 
on the eyeliall, and the foreign body is evacuated. 

This method may be employed only when the foreign body 
is situated in the periphery of the vitreous, and towards the equator 
of the ey(n wlnue the o])eniiig for its exit can be made in its immediate 
neighbourhood ; but the proceeding is often attended with dis- 
appointment, much vitreous being lost, while the foreign body 
remains in the eye. 

Hr, a forceps is pa,ssed through the opening, and while the 
foreign body is kept in view with the ophthalmoscope it is seized 
and drawn out. This plan, too, often fails, as, loss of vitreous 
occurring, the cornea becomes flaccid, and the view of the foreign 
body is soon obscured. 
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It is soinotimevS preferable to make the opening not close to the 
{oreign body, but exactly at the opposite side of the eyeball, by 
\vhich means the foreign body can often be reached with greater 
(Mse, and with less injury to the tissues. 

* Cysticercus in the Vitreous Humour was not until late years 
\’(MV rare in some parts of Germany, but there have not been 
itiaiiy cases observed in the British Isles. One ocourred not long 
.igo in Ireland. 

The original seat of the entozoon is usually bein', atli the 
1 ‘tina (chap, xi.), through which it breaks to reach the vitreous 
liiiinour; but it also sometimes makes ils first a]>pearance in 
jli(‘ vitreous. It is recognised by its peculiar somewhat dmnb- 
liell shape, its iridescence, and its peristaltic motions. The vitreous 
Innnour often becomes full of peculiar membranous opacities, as 
a, consequence of the presence of the cysticercus. 

Trmimvnl . — Removal by operation. 'ITie pros})ects for the eye 
«ue very much worse than in the case of a sub-retinal cysticercus. 

* Blood Vessels are sometimes formed in tlui vitieous humour. 
They spring from the retinal vessels, often in connection with 
coimcctive tissue formations which accompany Inemorrhages ; but 
sometimes small loojis arise in the neighbourhood of the disc, 
^\lthout any Inemorrhagic disease. 

* Persistent Hyaloid Artery.— In intra-uterine life the hyaloid 
artery is a prolongation of the central artery of the, retina, and 
runs from the papilla, to the posterior surface of the crystalline 
lens. It completely disappears prior to birth, except in those rare 
cases where it remains as a.n opaque, string, which may stretch the 
whole way from papilla to lens, or may extend only part of the 
way. It is then thrown into wave -like movements by the move- 
ments of the eyeball, and is easily recognised with the ophthalmo- 
scope. It docs not usually cause any disturbance of vision. 
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DISEASES OF THE RETINA. 

DiSKASPiS of tlio Rotilui Tiuiy l)o (‘0!iv(MrKMitly j;i'oiipcd us [oHown 
for tho ])iiipose of (l(‘scription Altcnitiojis in Vuscularii\\ 
Intlaniiniitioii, Atropliy and J)(‘};onoratioii, Diseases of tlie Blood 
Vessels, Injury l)y Stronj^ Liglit, Tumours, l^irasitie Diseaa*, De- 
tachment, aiid Traunialie. Affections. 


Alterations in the Vascularity of the Eetina. 

Hypereemia and Anaemia of the retina, duti to changes ill till* 
capillary vessels, cannot lie seen with the ophthalmoscope, lienee 
these terms are used to denote appaient enlargement or diminution 
of the jirincipal branches of the central vessels. Venous Engor(jr- 
ment may occur as a local condition, as in jiapillitis, retinitis, throm- 
bosis of the central vein, or as part of general venous obstruction 
in cardiac and pulmonary diseases. Contmetion of the Arter'us 
may also be due to local disease of the vessels (embolism, albuminune 
retinitis, etc.) and spasm (malaria, quinine), or, more rarely, lo 
diminished blood supjdy from general causes (cholera). The 
opposite conditions, namely, diminution in the size of the veins, 
and dilatation of the arteries, are rarely noticeable. 

Pulsation of Retinal Vessels.— in the Betinal Pco/.s 
is present under normal conditions in some eyes, and can be produerd 
by slight pressure on the eyeball in all eyes. It is best observed 
on the optic disc and in the upright image. In cases of insufli' 
ciency of the aortic and tricuspid valves, the venous pulsation ib 
often very marked, and extends some way into the retina. There 
is normally no perceptible Pulsation in the Betinal Arteries, It occurs 
under conditions such as glaucoma, and .also sometimes in cases 
of orbital tumours and of optic neuritis, where an impedimejit 
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to the entrance of blood into the eye is present, and where it can 
i)e driven through the artery at the systole only. Arterial pulsa- 
jiojj is also often present with insiifTiciency of the aortic valves. 
It is most easily observed on the optic, disc. 

Inflammation of thk Rkttna : Retinitis. 

* Retinitis, in geiKU'al, is characterised by the following ophthal- 
moscopic appearances : di/juse cloudiness, especially of the centrjil 
]MMtion of the fundus, due to loss of transparency in the retina, 
a.m\ consequent veiling of the chorioid ; the opiic papilla becomes 
more or less congested, with indistinctness of its outline, which 
111 Ihe erect image resolves itself into a delicate sti’iation ; vascular 
cufjorgentcnt, the retinal veins esjiecially btmoming enlarged and 
tortuous. The inilanimation in some cases may subside at this 
stage, but as a rule hamorrhages and whitish exudations soon make 
tli(‘ir appearance. 

The various forms of retinitis are distinguished by the pre- 
dominance of some of the above signs, and also by the peculiar 
a])pearance and grouping of the exudations. 

If the optic papilla be not merely congested, but also swollen, 
(he condition is called Neuro-Retinitis. 

In some cases of retinitis the chorioid is also involved, and to 
these the name ( ^horio-Retinitis is given. 

Inflammation of the retina is rarely a local affection, being in 
the majority of cases due to general diseases, and hence it most 
commonly occurs in both eyes. 

* Syphilitic Retinitis (or Syphilitic (Ihorio-Retinitis). (Plate III. 
Fig. 1 ). — Inherited or acipiircd syphilis is liable to induce a form 
of chronic diffuse retinitis. In the acquired disease it is a later 
secondary symptom, coming on between the sixth and eighteenth 
month, and often in one eye only. 

With the Ophthalmoscope a slight opacity of the retina is seen 
extending from the papilla some distance into the retina, and 
very gradually disappearing towards the equator of the eye. The 
papilla is but slightly hypcraemic, while its margins are indistinct, 
like those of the moon seen through a light cloud. The artery is 
not generally altered, and the vein is but slightly distended. 
Opacities in the vitreous humour are not uncommon. They may 
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ihthalmo.scopic diagnosis of tlio retinal affection 

Disserninutod chorioifljil chmiftos, in tlio form of small yollowisli 
spots with pij^moiitHry do])osit, arc very frecpicnt, especially tow'ards 
the e(juator of tlie (‘ve. Many observers, indeed, hold that the 
whole process is ])rimiirily in the chorioid, and that the retina is 
oidy S(‘eondarily afTceted. Pine whitisli dots and plj^inentary changes 
often occur ahoiit the macula liitea. The hcn^ditaiy form of the 
disease' sometimes Ixuirs a, resemblance to retinitis ])igmentosa. 

Occasionally, instiaid of the diffuse retinitis, syphilis causes a 
circumscril)(‘d yellow ish*white exudation in the neighbourhood ol 
tli(i macula, lutv't, or on the course of one of the large retinal blood- 
vessels (]). ‘lU). 

r/.s’/o'W ma,v l)t'. but slightly affected, but in the advanced stages 
it is usually much lowered. ( Vntral, or pm’ijihcrahor ring scotomata, 
or concentric di'fects of the fudd, are found. The scotomata are 
ofti'ii positiv(‘— v.c. they can he seen by the patient as dark spots 
in the field. Night-blindness is a constant symptom, and the 
light-sense is enormously diminished. The patients sometimes 
complain ol sparks or lights, which seem to dance before their 
eyes, and occasionally also of a diminution in the size (micropsia) 
of objects, or of a distortion (metamorphopsia) of their outlines. 
The micro])sia is lielieved to be due to a separation from each 
other of the elements of the layer of rods and cones by sub-retinal 
exiuhition. Th(^ image of an object then conies into relation with 
fewH‘ 1 ’ of these elements, and hence the mental impression is that 
of a. smaller objeet than is conveyed liy the image formed in the 
sound eye, or on a sound part of the same retina. 

T^c Progress of the Disease is very slow, and is liable to relapses. 
In the late stages extonsivc pigmentary degeneration of the retina 
may come on, or disseminated chorioiditis (]*latc HI. Fig. 1). But 
if the cases come under suitable treatment in an early stage, a 
cure may often be effected. 

Treatment . — The only remedy which has been of real value is 
mercury, and that in an early stage. Probably salvarsan will prove 
useful. Mercury should be used in a protracted course of some 
weeks by inunction, combined at discretion with small doses of 
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j./ioiool internally. Or, the method by intra-rnuHeular injection 
nK^reury may be employed. If mercurialisation be effected, it 
^lieulrl not go further than very slight stomatitis. Turkish baths, 
the artificial leech at the temple, may be (‘mployed as adjuncts 
{o the treatment. When the mercuria.1 course ha,s been completed, 
iodide of potassium should be prescribed as an afttir-treatment. 
('omplete rest of the eyes, and protection from strong light by dark 
olasses, are also necessary in this, as in many foi*ms of retinitis. 

* Hsemorrhagic Retinitis.- Jn this affection tlu^ retina contains 
.) number of small Inemorrhages. They occur cliiedy l)et\veen tli(‘. 
fibres of the inner, or nerve-tibre, layer, and c()nse(juently present 
:i flame-like app(‘.arancc as seen with the ophthalmoscope. Any 
which lie in the outer layers ar(‘. more apt to be lound or irregulaT 
in shape. In addition to tlu' Inemorrliages, there is diffuse ojiacity 
of the retina., and sometimes white spots of degeneration. The 
])apilla is often much swollen, and the retinal veins are distended 
jMid tortuous, wdiile the arteries are small ; but these app(ni.rances, 
iis well as the number of tin; hamiorrhagiss, va.rv much in different 
cases. When there* a.re but few ha‘morrhag(^s, they are situated 
in the neighbourhood of the jiapilla and macula, lutea. The 
ii])peara.nccs oeeasionally resemble tho.se of albuminuric retinitis, 
hut ill the latter, as a laile, the pro])ortion of white spots to Inemor- 
rhages is greater than in this affeetion. Probably many cases 
r(‘garded as Inemorrhagic re'tiiiitis are due (o thi-ombosis of the 
central vein (Plate Vll. Fig. 2). fn a small projiortion of cases 
secondary glaucoma supervenes (]>. 25(1). 

CWfCA’.— -The affection is found most commonly in connection 
^Mth cardiac disease — c.r/. valvular insufficiency, and hypertrophy 
ul the left ventricle ; or with diseases of tln^ vascular system— c.iy. 
Hthcrorna, and aneurisms of thi*. large vessels. Where it is due to 
disease of the coats of the arteries, the ophthalmoscope will oo- 
ca.sionally reveal an arterial branch altered to the appearance of a 
white thread ; but usually the degenerative change does not inter- 
'Cre with the trsnisparency of the vascular coats. In the majority 
)f cases dependent on cardiac or vascular disease the retinal affection 
s monocular. This, and the frequently sudden onset of the retinitis, 
uggests some second factor for its occurrence, probably multiple 
mbolisms of the small branches of the central artery. Suppression 
1 menstruation, or other wonted discharge — such as that from 
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pilcB— has been observed as an immediate cause of hfcmorrhagic 
retinitis. 

A i)cculiar form of hemorrhagic retinitis is sometimes asso- 
ciated with secondary syphilis. In addition to the usual opacity of 
the retina in syphilitic, retinitis (p. 311), a portion of the retina 
is covered with numbers of small round luemorrhages lying in the 
diflf(T(mt layers of the retina, while a connective tissue development 
is occasionally found in the nerve-fibre layer, in the form of white 
stria* along the course of the blood-vessels. 

Th(^ disturbance of vision is considerable, especially if the neigh- 
bourhood of the macula lutea be much involved. 

The PrtHjnosifi is iinfavoura.ble in severci cases of hremorrhagU' 
retinitis, llcdapses are common, while the ultimate tendency is 
towards atrophy of the retina and papilla. In very mild cases 
recovery may come about. 

The Trvnimvnl must lx* chielly ex])ectant, or directed, at most, 
towards procuring rest for the general system, or for the organ 
primarily at fault. Dry cupping on the temple, hot foot-bjiths, 
and iodide of ])otassium internally may be employed. 

Retinitis Albuminurica occurs as a complication in many cases 
both of acute and chronii*, nephritis, and in the albuminuria of 
pregnancy. It is most common with the small granular kidney, 
but may attend any chronic form of Bright’s disease, and occurs in 
G or 7 per cent, of these cases. 

The Defect of Vision in the chronic form, although often the first 
symptom which causes the patient to seek advice, is never associated 
with an early stage of the kidney disease, but rather with a late 
stage of it, and with dilated left ventricle. ]5oth eyes as a rule ar(* 
affected, although often not equally so. Vision is much lowered, 
and^even perception of light may be wanting ; but the blindness 
is not always all due to organic changes in the retina, being often 
largely the result of uramiia. (See Llrtrmic Amblyopia, chap, xiii.) 

Ofhihalmmcofic Appearances (Plate V. Fig. 1).— These are 
venous hyperamiia, with oedematous swelling of the papilla, and of 
the retina in its neighbourhood ; hiemorrhages on the papilla, and 
in the nerve-fibre layer of the retina ; and round or irregularly 
shaped w'hito spots in the retina, arranged in a zone around the 
papilla, some three papilla diametem removed from it. Thes<' 
changes take place in the order enumerated. The hypersemia and 




PLATE V 
(To face page 314) 

Fia 1.— There is a slight cloudiness of the retina, veiling the retinal 
vessels and the outline of the optic disc. Note the hazne-sliaped 
retinal haemorrhages and round soft-edged white exudations, some 
of which lie anterior to the retinal vessels. The fovea centralis is 
surrounded by brilliant white radiating lines and dots, the so-called 
‘ star at the macula ’ which is very suggestive of albuminuric re- 
tinitis. 

Fio. 2.— The detached portion of the retina is of a bluish grey colour and 
is thrown into folds, on the elevations and depressions of which the 
dark retinal vessels pursue an irregular wavy course. To the right 
the detachment is shallower and the retina has partially preserved 
its transparency. A triangular rent in the retina is visible to the 
left. 



Plate V. 



1- Album, nunc Reimit,^. 
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oorgenieiit of tlie veins, often very great, become less, according 
tho white spots become more developed. Near the macula lutea 
very coarse changes usually occur ; but fine white dots are 
II id, with a star-like arrangement converging towards the macula, 
.^ome cases these fine white dots are present only on the inner 
(‘ of the macula in the space between it and the papilla. 

The degree in which all these different changes are present 
•les in different cases, no one of them being pathognomonic of 
‘ kidmiy affection, but rather the grouping of the whole picture 
ng suggestive. Sometimes the papillitis is so intense as to 
iiilate that known as congestion papilla in cases of intra-cranial 
iioui' ; while the white vspots are sometimes developed to such 
egree, as to l)ceome. confluent, and to form one large white placpic. 
nil, the papillitis, or white spots, or both, may be but slightly 
rked. The number and size of the haunorrhages are also liable 
groat variation. J)(diichment of the retina has been observed 
a few cases ; and sometinuis the haunorrhages burst into the 
1‘oous humour. 

Some of the white spots are caused by fatty infiltration ol the 
or layers of the retina (the retinal vessels passing over them) 

I of the nerve-fibre layer (the retinal vessels hidden by them), 
fine dots about the macula lutea arc the result of fatty infiltra- 
\ of the inner ends of Muller’s fibres. Small aneurismal dila- 
ons of the arteries ocemr very occasionally, and detachment 
the retina is sometimes seen. 

TTie retinal changes are the result of the renal disease. The fat 
■arried ijito the retina by wandering pigment-cells which have 
their pigment. The retinal changes arc not caused by arterio- 
rosis, for the vessels are usually healthy in early stages and 
cute and puerperal cases, although in the later stages of chronic 
‘s they do become diseased, by retardation of the blood-stream, 
n failure of the heart, or from diminution in size of the smaller 
nal vessels (Leber). 

Prognosis . — In chronic cases the prognosis as regards the patient’s 
is bad. The majority die within eighteen months or two years ; 

, if the general disease remain stationary, or improve, or recover, 
retinal changes may improve or disappear, and may leave the 
aa with normal appearances and functions ; or, the swelling, 
erseinia, white spots, and haemorrhages may give place to optic 
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atropliy, with dimiimtioii in size of the arteries, pigmentary altera.' 
tions in the retina, and blindness. In the albuminuria of pregnancy, 
and in that due to acute nephritis, the retinal complication may 
disappear with the renal disorder, leaving good vision. 

Trmtmcnt. —'^o treatment other than that for the primary renal 
disease is of avail. 'Faking into consideration the serious import 
of this eye-symptom I'oj* the lihi of the patient, it is a question 
whothiT, in many cases ol pregnancy with albuminuric retinitis, 
aboition should not be, resorted to, especially if the pregnancy have 
still sonn^ months to run. But, on the whole, the })rognosis is more 
favourable in tin* albuminuria of pjegnancy than in interstitial 
nephritis. 

Retinal Affections in Diabetes. -Tlicre is no one condition of 
th(^ retina cliara,ct('ristic ol diabetes, although undoubtedly retinal 
alTections occasionally do complicate it in an advanced stage. Small 
retinal lucmorrhages, with fiin^ cliang(‘s in the form of glistening 
dots about the nnicula lutea, soincwhat similar in appearance to 
those which occur in Bright’s divsea.se, exciqii that they rarely form 
thi‘ W(‘ll-nia.rked star, are perhaps the movst common and suggestive 
appearances. In other ca,ses retinal luemorrhages alone are 
found, and in othe.rs luemorrhagic retinitis ; while, again, the so- 
called ty})ical a.])pea ranees of Bright’s dhease may be presented. 
There art^ often opacities of haunorrhagic. origin in the vitreous 
humour, which, if copious, may destroy vision. 

It is an important rule of jmictice that, in all cases of retinal 
Inemorrhages and ol retinitis hfcmorrhagica, the urine should be 
examined lor sugar and albumen. The retinal disease is sometimes 
the fii’vSt indication of tie* general disorder. 

Embolism ol tlui central artery, and thrombosis of the central 
vein, have been observed in diabetes. 

'•\rith the marked lijaemia which is prcvsent in some cases of 
diabetes, the retinal vessels appear as bright lines on a red back- 
ground, the arteries and veins being difficult to dustinguish from 
each other. This is not due to a fatty embolism of the vessels, but 
rather to the blood being altered to a fat-emulsion throughout 
the entire sy.stem. (See also p, 354.) 

* Retinitis Leucsemica. — In not more than one-third or one- 
fourth of the cases of leucocythemia, or pseudo-leucsemia, does a 
retinal afiection occur, and it is not always of the same type. It 
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may consist in a slight diffuse retinitis, acconipaniod by some ex- 
travasations of pale blood ; while the blood -vcssi'ls are also pale, 
the veins being much enlarged, and flattened rather than over- 
distended, the arteries small, and the chorioid of an orange-yellow 
colour. Or, it may resemble a case of ordinary hjemorrluigic 
rotiiiitis. 

The Appearances most eharaclerishe of the affection are : a pale 
papilla with indistinct margins ; slight opacity of the retina, 
especially along the vessels; small hamiorrhages ; round, while, 
elevated spots up to 2 mm. in dia.meter, with a Inemorrhagic halo, 
situated by preference towards the periphmy ol the fundus and 
a.t the macula liitea, Imt not at all, or only in very severe causes, in 
the zone betweim the macula and the eijuator of tlie i‘y(\ These 
white spots consist of (extravasations of leucicmic blood, the result, 
probably, of diapedesis, and tlmy are sometimes distinctly pro- 
miinmt. 

Vision may be but littl(‘. affected if tin* macula lutea Ix^ fairly 
Iree. Hcemorrhage into the viti(‘ous humour may cause com ph'.te 
blindness. 

* Development of Connective Tissue in the Retina, or Retinitis 
Proliferans. — Extensive white stria', fornnal of coiimx'tive tissue, 
a,i’e sorniff/inu^s seen in the retina, and may even conci'al the vessels 
and papilla. They often protrude into the vitreous humour, and 
contain newly formed vessels, which are ])rolonga,t ions ol the lotinal 
vessels. These striie a, re the losult of lia'inorrhages, traumatic oi* 
otherwise, and of inflammatory processes, and a,r(‘ formed by ])ro- 
liferatioii of Muller’s fibres, and by new growth of connective tissue. 

1 hemorrhages in the retina, or in the vitreous humour, or in both, 
are generally present at some period. Vision is often but slightly 
adfected, but the danger of r(*.currence of tlie liaunorrhages repchifs 
the ultimate jirognosis unfavourable as a j-ule. 

Treatment. — Hcurtcloup’s leech. Iodide of potassium, or 
perchloridc of mercury. Lactate of calcium. Thyroid extract. 
Some cases are on record wdierc, one eye having been lost from 
this disease, and the sight of the other eye seriously threatened, 
the common carotid was ligatured on the side of the second eye, 
with the desired result of arresting the recurrence of hfemorrhages. 
The effect of the procedure is held to be due to reduction of the 
pressure on the walls of the ophthalmic artery. 
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* Retinitis Circinata is a rare disease. It occurs in old people, 
chiefly women, and is characterised by remarkable appearances. 
At the macula there is a grey or yellowish cloudy patch, which may 
attain the size of the papilla, and sometimes presents haemorrhages 
on its surface ; surrounding this, but separated from it by a healthy 
zone, is a ring composed of numerous closely set, small white spots, 
which arc confluent in places. The sight gradually becomes much 
deteriorated. A ]arg(‘. central sc-otoma develops, and vision is 
finally reduced to finger-counting centrally, although for a long 
time th(‘. peripheral field may not become contracted. Total blind- 
ness rarely results. 

* Purulent, or Metastatic, Retinitis is observed as the result of 
septic embolism of the retinal arteries in scpticoemia after surgical 
o]>crations, etc., and very frequently in cases of metria, and it is 
usually, in the hitt(‘r conditioti, a fatal sign. In an early stage the 
o])hthalmosco])e shows a number of small hamiorrhages in tin; 
retina, with general cloudiness ol the retinal tissues, while tlie 
actual embolisms, wdiicli are usually multiple, may not be visible. 
The inllamnnition malvcs rapid ]>rogress, soon destroying sight, 
and extending to the eljorioid, iris, and vitreous humour, until 
finally the stag(^ of panophthalmitis is reached. The retina is 
sometimes alone the primary seat of the embolic attack, and some- 
times the chorioid is also involved. The embolisms arc often 
little more thai] mass(%s of micrococci. Mild cases, which stop 
short of suppuration, also occur, and are probably from toxins only. 

The retina, of course, becomes secondarily implicated in many 
purulent proct'sscs, which commence in other parts of the eye. 


Atkophiks, and Degenerations, of the Retina. 

* Retinitis Pigmentosa is a degenerative, rather than an inflam- 
matory, affection of the retina. It is extremely chronic in its pro- 
gress, coming on most commonly in childhood, and often resulting 
in complete, or almost complete, blindness in advanced life. 

Fisinn is much affected, but the symptom chiefly complained 
of is night-blindness, due rather to defective power of retinal adap- 
tation than to defective light-sense. The field of vision, moreover, 
becomes gradually contracted, until only a very small central 




Retinitis Pigmentosa. 






PLATE VI 
{To face page 319) 

The pigment is arranged in a circle towarde the periphery. Note , 
stellate spots and the absence of patches of atrophy, and also tK 
pigment covering the vessels (cf. with Plate III., Fig. 2). The optic 
disc is yellowish, the retinal vessels thread-like, and the chorioidal 
vessels are visible all over the fundus owing to disappearance of the 
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portion remains ; so that, although the patient may still be able 
to read, he cannot find his way alone — a function for which the 
(‘ocentric parts of the field are the important ones. A ring scotoma 
ill the field of vision is present in some cases. Finally, the last 
remaining central region becomes blind. 

The Ophthalmoscopic Appearances (Plate VI.) consist in a 
])igmentation of the nerve-fibre layer of the retina, which com- 
mences in the periphery, but not at its extreme limits, and in the 
( ourse of years advances towards the macula lutea. The pigment 
IS arranged in stellate spots, of which the processes intercommuni- 
cate, BO that the appearance reminds one of a drawing of the Haver- 
sian system of bone. Pigment is also deposited along the course 
of many of the vessels, hiding them from view. Tln^ degree of 
])igmentation varies much, and in some cases is quite absent, and 
the diagnosis then has to depend upon tin*, other appearances and 
on the symptoms. The papilla is of a greyish-yellow colour, never 
white, and the vessels arc very small, and in tlu^ majority of 
cases the chorioidal vessels arc visible owing to disappearance of 
the pigment-epithelium (Plato VI.). 

The chorioid is sometimes slightly affected, irregularity in its 
])igmentation being observable. At the postmior pole of the 
crystalline lens there is often a star-shaped opacity (p. 268). A few 
tlircadrlikc opacities may be found in the vitreous hum-our. 

Pathology , — The pigment in the retina is believed to wander 
into it from the pigment-epithelium layer. The other pathological 
changes in the retina consist in hyperplasy of its connective tissue 
elements, and thickening of the walls of the vessels at the expense 
of their lumen. 

The chorioidal vessels, too, are altered, owing to endarteritis, 
which causes hypertrophy of their coats, with more or less oblitji?;^.- 
tion of their lumen. In fact, it seems probable that the primary 
seat of the diseased process is in the chorioid ; and, that it is the 
changes in it which cause the pigment from the pigment-epithelium 
lii-ycr to wander into the retina. 

Causes , — Retinitis pigmentosa often affects more than one 
member of a family ; and the patients, too, are frequently defective 

intelligence, or deaf and dumb. Many of them are the offspring 
ol marriages of consanguinity, and in others an inherited syphilitic 
l-iint is present, while in others no cause can be assigned. Other 
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coiigoTiitfil (li^foois, snpornuinoniry digits, etc., arc sometimos 
present . 

Treat mmt is of little use. At best one nniy stimulate the torpid 
retina t<nnp()rji,rily by hy])odermic injections of strychnia, or by the 
continuous current. Doyne has found that when there is an 
0 })acity at the posteiior pole oi the lens, althougli it may be of 
only slight degive, a remarkable improvenumt in vision can bo 
(dlected hy extiiiction ol the hms. 

* Retinitis Punctata Albescens.— This disease coramtmees in 
(^arly childhood, or is perhaps congenital. It often occurs in mon^ 
tJian on(^ meinlHU* ol a family, and tlie parents are fr(3quently 
hlood-relations. The main synijdom is night-blindness ; in good 
(hiyhpht centra.1 vision is usually not defectiv(‘ to any marked 
degree. The field of vision is contracted. Ophthalmoscopically, 
th (3 fundus, with theexcejitionof the macula luteaand its immediate 
neighbourhood, is spi’inkled ov(u* with innumerable small white 
dots, wdiich, for tlu' most p.irt, are free, from any pigmentary dis- 
turbance in tluMr neighbourhood. In some cases, towards the. 
peri})herv ol Un3 liindus, signs of chorioidal atro])hy are present, 
or, tlu're, may b(‘ pigment in the retina th(‘r(‘. The ndinal vessels 
Mild th(‘, optic })a]nlla are unchanged. It is thought by some that 
this disea,s(‘ is relatial to retinitis pigmentosa. 

Treatment is of no avail. 

* Gyrate Atrophy oi the Retina and Chorioid.— This disease, 
which is rare, is a,pt to oi^cur in more than one m(‘.mber of the sanu* 
fanulv, and in children whose parents are blood-relations. Tin* 
first symptom appears in childhood as night-blindness. The optic 
papilla is atrojihied, as in retinitis jiignumtosa, and atrophy of th(‘ 
ri*tina is shown by th(3 narrowing oi its vc^ssels. The c.haracteristic 
leaj^ure is the peculiar form of chorioidal atrophy. Jn a zone 
with the papilla, lor its centre, and extending nearly to the latter, 
white atrophic dots with sharp margins form, and gradually increase 
in siz(*, until they become confluent. The atrophy involves both 
the pigment epithelium and the stroma of the chorioid. Tlie 
papilla is finally surrounded by a broad white girdle, from whicli 
it is se])arated by a band of normally coloured fundus. The edge 
of the girdle towards the papilla is scalloped, be(;au8C the separati' 
rounded parts of whicdi it is composed extend backwards in varying 
distances, while the remains of the normal fundus project forwards 
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between them in sharp processes. There is often, as in retiv 
pigmentosa, a star-shaped posterior polar cataract. In additx 
lo the night-blindness, central vision is much lowered , even in goo\ 
light, and the field of vision is much contracted. This disease, 
too, is closely related to retinitis pigmentosa. 

Diseases oe the Retinal Vessels. 

* Apoplexy of the Retina.— This diflers from hremorrhagic 
retinitis, in that the liitMtiorrhages are found in a retina free Irom 
oilier diseased appearances. 

W dll flic OpldJialmoscopr the extraviisations of blood appear as 
iv(j, or almost black, sjiots of various sizes and sha])es. 7 ’heir 
iiianber and position in the fundus are also variable. They may 
])v. in any layer of the retina, and sometimes burst into the vitreous 
liuinour, and sometimes become extravasa,tcd between the retina 
and chorioid. 

La.rg(‘, round, well-defined luemorrha.ges of dark colour occur 
at th(^ ])osterior pole, or macular region. Often the ujiper portion 
1)1 thl^ hfcmorrhage is bounded by a straight horizontal lino, caused 
bv gravitation of the rod blood-c-orjuiscles. Tlu*se are pre-retinal 
li;eniorrliJig(‘s (also called sub-hyaloid Incmorrhages), and occur 
between th(‘- innermost layer of the retina, and its membrana 
liinitans infauna. 

Vi, sum is interfered with according to the position and extent 
of the luemorrhages. Wherever an apoplexy be situated, the 
liinction of the retina at that place is suspeiidiMl. If it be at the 
niaeula luti'a, central vision will be seriously impaired; while 
the scotoma produced by an apoplexy at tlie })criphcry of the 
tinidus may pass unnoticed by the patient. When a pre-retingi 
hicniorrhage becomes absorbed, vision olten recovers to the normal, 
iis the retinal elements need not bo injured. 

Cawsc-s*.— Retinal apoplexies arc due to : --atheromatous disease 
oi the vessels, which affects the retinal vessels as well as those of 
tile general system ; local disease of the retinal vessels, as in high 
JTiyopia; altered states of the blood, as in pernicious amcmia, purpura, 
iind other exhausting diseases ; hypertrophy of tlie left ventricle ; 
suppression or irregularity of menstruation, or at the climacteric 
period ; the sudden reduction of tension of the eyeball after irid- 
21 
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ectomy for glaucoma ; and to thrombosis of the retinal veins 
Retinal apoplexies arc perhaps most common in advanced life, 
with atheroma of the blood-vessels, and are then valuable as n 
warning of ])()ssibly impending cerebral mischief. 

In young piiople of botli sexes, from the fourteenth to the 
twentieth year of age, large retinal apoplexies, which may extra - 
vasate into the vitreous humour (p. 298), arc sometimes seen, and it 
is difficult to assign a cause for them. Some of the subjects are weak 
or anaunic, while many of them are in perfect health. But retinal 
hiemorrhages may be the first sign of a (l(‘.velo})ing retinitis. 

Pruijnmis — Tlic apoplexies an* observed, in the course of weeks 
or months, to become paler and sTuall(‘r, often l(\aving after them 
chorioidal chiing(’s, or greyish spots (bpemh'ut on degeneration ol 
the retina, a.nd in some extreme cases atrophy of the whole retina 
may result. 

Occasionally, absorption of the ha'inorihages is accompanied liV 
complete restoration of vision, but usually i\m sTotomata remain. 
Recurrences of the Inemorrhages are very common. Glaucoma 
comes on as consecutive to retinal apo])lexies in some instances, and 
is then known as ha inoirluigic glaucoma, an incurable form of the 
disease (p. 250). In other cases the hicmorrhage, having invaded 
the vitreous humour, gives rise to dense permanent opacity in it, 
followed, perhaps, by detachment of the retina. 

Treatment.— Aci'wo measures are of little use. Cold compresses 
at first-, with a pressure bandage, and dry cupping to the temple, 
may bo employed. The general state of the patient must be 
attended to, with rest of the body. Some oculists have found 
much advantage from sub-conjunctival saline injections. 

* Embolism, and Thrombosis, oi the Central Artery of the 
J^tina (Plate VII. Fig. 1).— Sudden or very rapid blindness, 
beginning at the periphery of the field, and advancing towards the 
centre, is the only symptom experienced by the patient. 

Immediately after the attack, the Ophthalmoscofc shows a marked 
pallor of the papilla, while the artery and its branches are empty of 
blood, resembling fine white threads, and the veins are diminished 
in size at the papilla, but somewhat increased in size tow^ards the 
periphery. Pressure on the eyeball produces neither pulsation nor 
change in calibre of the vessels, as it does in a sound eye. Usually, 
within a few hours, the central region of the retina begins to assume 
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The cherry-red spot at the macula lutea is not dui. 
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rhage. It is a contrast cffeid., the red colour of tlie chorioio , 
through, where no nerve-fibre layer and consequently no icdei. , 
is present. 

The mdema of the retina passes away in a few weeks, and with 
it the peculiar apjiearance of the macula lutea, while atrophy of 
tlie retina and papilla supervene. 

Embolism of a branch only of the central artery has been 
oliserved. In these cases the onloma and the defect of vision are 
confined to the part of the retina supplied by the embolised 
liraiich. 


It is not possible w’ith the ophthalmoscojie to make the diag- 
nosis between embolism and thrombosis of the central artery. 
In thrombosis there arc often previous attacks of transient blind- 
ness, in one or both eyes, and faintness, giddiness, and headache 
at the onset of the blindness. 


Proipiosis . — Vision may improve for a time, but when atrophy 
commences it falls back ; and, finally, power of jierception of light 
is lost. Cases of embolism of a branch of the central artery are 
more likely to recover. 

Causes . — Endocarditis ; mitral disease ; aneurism of the aorta ; 
])rognaiicy ; Bright’s disease. A few cases of chorea whli embolism 
of the central artery are recorded, liut it occurs, too, in ap^^ar- 
(Mitly healthy persons, without any discoverable cause. 

Thrombosis is apt to be caused by any condition which slows 
the flow of blood, disease of the walls of the vessels, or alteration in 
the quantity or quality of the blood. 

Treatment . — Paracentesis of the anterior chamber has been 


tried with the object of suddenly reducing the tension, and thereby 
causing a sudden rush of blood behind the obstruction which 
may sweep the latter away. Such attempts have very rarely been 
successful, and can be of avail only if employed almost immediately 
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.ill to be the initial appearances, 
trophy of the optic nerve. In severe 


i'HK Retina by Strong Light. 

cue Retina by Direct Sunlight.— This is especially 
,4ir on the occasion of solar eclipses, by observation 
j.rotected eyes, 

immediately after the exposure, the patients complain of a 
dark or semi-blind spot in the centre of the field of vision — a posi- 
tive scotoma., in short, which may even be absolute, and which 
interfere*, 8 with vision in proportion to the length of the exposure. 
There may also be a central defect for colours, which may extend 
over a larger area. A peculiar oscillation, or rotatory movement, 
is frequently observed by the patient in the scotoma, and is very 
persistent. Objects may also seem twisted or otherwise distorted 
(metamorphopsia). 

The Ophthahnoscofic A])'pearaticcs may b(‘, normal, but as a rule 
some changes exist, such as an alteration or loss of the light reflex 
at the macula, or a minute pale orange spot near the fovea, with, 
especially in the later stages, some darkening or ])igmcntation. 
When the cases are not severe, improvement in vision takes place, 
but complete recovery is not common. Hitherto no case in which 
the vision had been reduced to less than J has regained good sight. 

TreaimcnL — Hypmlermic injections of strychnia, the constant 
galvanic current, dry cupping on the temple, and sub -conjunctival 
saline injections, afford the best chances for promoting the cure. 
Rest and dark protection glasses are important. 

^ * Snow-Blindness. — Exposure of the unprotected eyes for a 
length of time to the glare from an extensive surface of snow pro- 
duces, in some persons, a peculiar form of ophthalmia, which may 
be followed by temporary or even permanent amblyopia. Although 
this condition is chiefly an affection of the conjunctiva, it is de- 
scribed here in order to compare it with the effects of sunlight and 
electric light. 

Snow-Blindness begins with sensations of a foreign body in 
the eye, photophobia, blepharospasm, and lacrimation \ later on 
chemosis, with small opacities, or ulcers, of the cornea, comes on, 
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The condition passes off in three or foVom the fundus, and they 
])ermanent ill results, except in rare cas'^the folds of the detached 
secondary hypersemia of the retina. » parts of the fundus hyper- 
violct-rays which cause snow-blindness, detached retina, usually 

Treatment.— Tha preventive treatment cohorioid can be dis- 
of dark smoked, yellov% or, beat of all, euphos glu, detached part 
ling on the snow; while, for tlie ophthalmia and ^or opaque; 
distressing symptoms, cold ajiplications and cocaine wuchment, 
line arc recommended. •'ssels 

* Effects o! Electric Light on the Eyes.— The degree of intensis 
of electric light required to produce injurious effects on the eye is 
not known ; but no bad results have been observed from the 
ordinary use of the incandescent electric light, for reading, writing, 
etc.; on the contrary, it may be regarded as the best artificial light 
for these and other domestic uses. It has a greater illuminating 
])ower, produces less heat and no products of combustion, and 
hence it does not vitiate the atmospheri', nor tend to cause con- 
junctival irritation. The electric light is steadier than gas ; and, 
on account of the smaller (piantity of ri‘d rays it contains, it more 
nearly approaches daylight than does gas, unless the latter be used 
with the incandescent mantle. It should, however, be so arranged 
for use that the rays may not- enter the (‘yi' directly, or discomfort 
in the form of smarting, burning, and headacfie may result, by 
reason of its being rather rich in ultra-violet rays. 'Fwo groups 
of symptoms are observed from the action of st rong electric light 
on the eyes ; — 

(a) Electric Ophlhabnia. This has been chiefly seen in those 
employed in electric welding operations, and less frequently in 
electricians who use strong arc-light. The symptoms begin shortly 
after exposure to the light, always within twenty-four hours, and 
are the same as those present in snow-blindness ; the lids also are 
swollen, and even erythematous at times. The pupils are contracted. 
A slight muco-purulent secretion from the conjunctiva appears after 
the subsidence of the above symptoms. Kecovery takes place in a 
few days, with complete restoration of vision, except in rare cases. 

(b) Blinding of the Retina by Electric Light .— is the same 
affection as the blinding of the retina by direct sunlight. The 
central scotoma may persist after an attack of electric ophthalmia, 
or may occur without it. The injurious action of the electric light 
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.) the chemical action of the ultra-violet 
‘mts show that changes can he produced 
light, without any heat coagulation. 

. tt'dema, with more or less destruction 
..'iits of the retina — namely, the outer layers, 
,s and cones, and the inner layer of nerve-fibres, 
.—'rile ])reventive treatnnmt consists in the use of 
glasses. Yellow glass has been rccommentled by Mak- 
aiid the new euphos glass, a ])eciiliar shade of yellow, of 
aanz and Stockhausen is coming into use. The object of this 
glass is to cut oil the ultra-violet rays. 

Ti'iViouu OF THE Retina. 

* Glioma of the Retina. — 'fliis is a malignant growth and is 
found almost exclusively in youngchildren, or nniy even be congenital, 
and occasionally occurs in s(‘V(‘ral childnni of tin; same family. It 
is sometimes in each eye. Owing to the age of the patients, the 
incipient stages of the disease are seldom observed, for they arc 
unattended by pain or inflammation. 

Tln^ growth comrinMices as small, while, dissmninatod swellings 
in the I'otina, iisnally in one or otJier of the granular layers, more 
rarely in the nei ve-tibre layer. Tin* retina is apt t o become detached 
at an early pm'iod ; but thei rs are exci'ptions to this, especially when 
the disease starts from tin* nerve-fibre layer, (tlioma may be en- 
dophytic, gi’owing inwards towai*ds vitreous humour, or exophytic, 
growing outwards towards chorioid. In the early stages there is 
no iritis, cyclitis, or opacity of tlic vitreous humour, and the iris 
perijihery is not retracted— points whicli esjiecially enable us to 
distinguish it from ])s(‘udo-glioina (j). 198). Secondary glaucoma 
iTnully conics on. Tlic optic nerve may become involved at an 
early ]>criod ; but sooner or later it invariably does so, loading then 
by extension to glioma of the brain. When the tumour has filled 
the eyeball, it bursts outwards, usually at the corneo-sclcrotie 
margin, and then grows more rapidly, and often to an immense 
size, as a fungus Incmatodes. The orbital tissues become involved, 
and even the bony walls of tlie orbit ; while secondary growths 
in other organs, more especially in the liver, arc not rare. 

The diagnosis between glioma of the retina and tubercle of the 
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[)rioid (p. 2‘27), when the \r 
nines difficult or iinpos. 
of great importance, as 
In glioma of the retii?^ ^ 

I phthisis biilbi with regrcssi\^?S^ ^ 
may come on, and give the appe.®^ 

,1 cure of the tumour. Hut, proba. 
of the tumour ta.kes place. he folds c 

T rvntmvni - The only ]io})o ol saving tlie p; 
miiicleation at an early stage, or before tin' optic nervt: 
diseased. It is impoi‘ta.nt in nmioving tlie eyel)a,ll, as in 
1 ra, -ocular growth, to divide' the nerve as lar back as possibh', | 
aiul, if the orbital tissues be already diseased, to remo);^^' 
iiieioiis portions of tliem. Several causes in which tl 
return of the growth have bec'ii observed, even alter re 
eyes ; and in a case, of tin*, latter kind under th(‘- ca,ri‘, ^ 
the patient continues healthy five years after removaJ »' 
♦Tubercle of the Retina. - Primary tulx'icle of i 
exceedingly rare, and presents the appi'.aranc.e ol a 
extensive and slightly (di^vated white area, at the j/ 
of the eye, involving the optic disc or ma-ciila lutea, or b\^^ ^ 
tlie disease occurs in a young child, the diagnosis fro 


d 


tln‘ retina, will present difficulty. Or, tliere is in the 
posterior pole a large yellowish-white mass s])r(*adi 


. es of 
’eous h 
o-e whi 


directions from a. detaclied and non-transluceiit. ai\ 
while towards the ])eriphery tliere are multiple haunoi ^ ^ 

vdlowish (h^jiosits of various sizes ; the o])tic pa.[)illa ano ^ 

V('ssels being normal. More commonly, tubercular disease 
ri'tina is secondary to tuberculosis of the uveal tract, or o])tic nerve., 
Trealmcnt . — Tuberculin (p. 189). ^ 


Pauasitic IhsEAsr]. 

* Cysticercus under the Retina. The cystic-ercus of the trunia 
solium in the eye is very rare. Its most frequent vseat is between 
tho retina and chorioid , where it is recognised with the ophthal- 
^Hoscope as a sharply defined bluish-white body, with bright orange 
inargin. At one point of the cyst there is a very bright spot, which 
t’ciTcsponds with the head of the entozoon. .Wavc-like motions 
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the chcuiKi^g looked for to confirm thi 
<nts sliow that >j.Qj^ original position. 

light, ^'ith^iif'ichment of the retina, 
fpduna, with iyi the vitreous humour, 
v.nts of the of cysticercus. 

is aiK cones, behind the retina; or it 

.moiir (p. 309) ; and finally chronic 
^ ass(,s. ( ow glas^jj phthisis bulbi, is apt to 

and the new miTJu- 


5 a 1 

' ^ ‘mml . — There is no anthelmintic wdiich will act upon th(‘, 
'n the eye. Removal of the cyst by operation is the 
,ans by wdiieh the eye can bo saved ; and this measure can 
sort(Hl to when the position of the cysticercus is favourable, 
it is close to the equator of the eyeball. In such cases, 
^ hiced puncture through the sclerotic and chorioid, the 
evacuated. If this cannot be accomplished, the 
e excised. 


ail 


Detachment of the Retina. 


lal r(d-ina is firmly attached at the optic disc and at the 
nly. Retween these it adheres merely by prolongations 
mt epithelium, which run between the rods and cones, 
inder certain conditions, it readily becomes detached 
i from the choric'id. . Even when there is ‘ total 
^ 0 ^ of the retina, it remains adherent at the optic disi- 
serrata. In detachment of the retina the space between 
id chorioid is occupied by a\clear serous fluid. It is not 
employ tlie term, when it is a solid neoplasm only that 
)etween retina and chorioid. 

If the media be clear, and the detached portion extensive, the 
diagnosis is not difficult. 

The Ophthalmoscope (Plate V. Fig. 2) shows a greyish reflex from 
a position which is anterior to the fundus oculi, and to the surface 
from which the greyish reflex is obtained a wave-like motion is 
imparted when the eyeball is moved. Over this greyish surface 
the retinal vessels run, and they serve to distinguish a detached 
retina from any other diseased condition with a somewhat similar 
appearance. The vessels seem black, not red, in consequence of 
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tbsorption of the light reflected back from the fundus, and they 
,,]e hidden from view here and there in the folds of the detached 
'(‘tina. The detachment renders these parts of the fundus hyper- 
,,i(‘tropic. In many cases a rent in the detached retina, usually 
r(»\vards the ora serrata, through which the chorioid can be dis- 
M-rned, will be discovered. In some cases the detached part 
n'tains its transparency, and does not become grey or opaque; 
and then it is the reflexes from the folds of the detachment, 
;he dark retinal vessels, and the fact that l)oth folds and vessels 
lie in front of the true fundus oculi, which enable the diagnosis 
10 be made. 

The detachment may commence in any portion of the fundus, 
lnit most commonly does so above ; yet, owing to gravitation of 

fluid, it ultimately settles in the lower half of the fundus, and 
hence this is the most common place to find it, the part first 
detached having become replaced. The diagnosis is more difficult 
if there bo but little fluid behind the retina, or if there be opacities 
in the vitreous humour. 

Vinon is affected accoi'ding to the position and extent of the 
d(‘tachraent. (hmtral vision may bo quite normal if the macula 
lutea and its immediate neighbourhood bo intact. The patients 
complain of distortion of objects looked at, of a black veil or curtain 
ivliich seems to hang over the sight, and sometimes of black 
lloating spots before the eye, due to opacities in the vitreous humour. 
These symptoms often come on suddenly in an eye which has 
hitherto had good sight. 

The field of vision, on examination, will show a defect which 
corresponds with the position of the detachment. If, for example, 
th(‘ detachment be below, the defect will be in the upper part of 
the field. If the detachment bo recent, the retina not having yet , 
undergone secondary changes, and if the quantity of subretinal 
fluid be not great, the defect in the field may only amount to an 
indistinctness of vision ; while later on, when — owing to derange- 
ment of its nutrition from its being separated from the chorioidal 
capillaries — ^infiltration and degeneration of the detached part 
come about, fingers may not be counted in the defective area of the 
Held, 

Should the detachment become complete, little more than mere 
power of perception of light may be present. Total detachment 
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is followed by (jfitaract, and often by iritis, cyclitis, and phthisis 
bulbi. The detachment may remain stationary, and may not 
extend to the whole fundus, or the retina may return to its normal 
position ; but this latter event is most rare. For the diagnosis id 
detachment of tlio retina from tumour of the chorioid see p. 22 1. 

Causes. — My()])ie eyes -which wc know arc so frequently 
affected with chorioiditis and disease of the vitrcious humour— arc 
those most subject to detacbment of the retina (chap, xv.) ; but 
idiojiathic detachment occurs also in eves which are apparently 
healthy. Blows U])on the eye may produce detachment, the retro 
retinal fluid being serous or bloody; and some punctured wounds 
of the sclerotic, in the course of healing, by dragging on the retina, 
giv(‘. rise to it. (horioidal tumours, especially those situated in 
the posterior segment of tin*, fundus, usually cause detachment in 
an early stage of thiur growth, and the complication renders their 
diagnosis more diflicult (p. 224). 

Leber observed tluit, in non-traumatic* detachment, a perforation 
or rent in the (h’.tiiched jiortion is very frequently to be seen with 
the o})hthalnioscop(‘, and holds that it is pi’obably always present, 
although sonndimes, from being hidden behind a fold of the retina, 
it. cannot always be. found. From this, and from his pathological 
investigations a.nd experiments upon animals, he was led to the 
o])inion that, the d(‘tachment was dm* to shrinking of a diseasiul 
vitreous, which (irst became slightly separated from the retina, 
and tliat then— at some ])lace where the retina and hyaloid had 
become adherent by r(‘ason of an infiammatory process— a. real 
was produced in the retina by the shrinking proccvss in the vitreous 
He concluded tha.t through this rent the (luid, which is always 
present behind the vitivous in ca.ses of detachment of that body, 
^ makes its way behind the retina., and separates the latter from the 
chorioid. The suddenness with which detachment often comes 
on is accounted for by this theory. Nordeiison’s pathological 
researches went to corroborate this. He ascertained, too, that 
disease of the ciliary body and chorioid is the primary cause, 
althoiigh we may not be alwrays able to detect it with the o]dithal- 
inoscope, and that the pathological change in the vitreous humour 
consists in an alteration in its connective tissuQ elements, resulting 
in the deleterious shrinking. 

Raehlmaiin, how^over, from the results of experiments, and also 
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liom clinical observation, concludes that detachniont of the retina 
due to exudation from the chorioidal vessels of a fluid, which is 
itiore albuminous than the fluid in the vitreous humour. Hence, 
1,,' thinks, diffusion takes place through the retina,, and a grea,tor 
(juantity of the less albuminous vitreous fluid passes through the 
n-tina, thus producing and increasing tlie detachitient. Rupture of 
ilie retina is not, in his view, a necessary factor in the causation, 
Imt it may occur if the tension behind the retina be higher than 
I hilt in front of it. 

Trratmrnt.— The dorsal position in Ixd, with a pr(‘ssure bandage 
on the eye, and diaphoretics internally, the treatment being con- 
tinued for from four to six weeks, brings aliout r('position of the 
(htachment in some cases. To this treatment sub-conjunctival 
injections of a 5 to 10 per cent. sa.line solution may be added. 1die 
iiKthod, if properly canied out, is trying to the patient. 

FiVa,c.uation of the subretinal fluid by ])un(*turc of the sclerotic 
is i‘m])loyed. The instrument used resembles a broad Tiei^dlc, with 
hlimt edges, which is entered through the schn'otic and chorioid at, 
n, ])lace corresponding with the position of the detachment, but not 
so deejily a,s to reach the retina, lest thereliy it be furtln^r displaced. 
The instrument is then given a (piarter of a, rotation, to make the 
^voundgape,S() as to admit of the flowing off of tlicHuid. lf])ossible, 
ii position muir the eipiator of the glol)e, and between two recti 
uniscles, should l>e selected for the opei’ation. Moreovei*, the 
incision should lie parallel to the directioji of the muscles, so tha.t 
th(^ chorioidal vessels may be injured as little as possible. A firm 
•liessing and bandage is applied, and the patient kept in bed for 
ei^ht or ten days. 

The cures which have been accomplished by these means prob- 
iihlv depended upon the retina again coming in contact with the 
eliorioid, and, owing to some slight inflainmatoiy process, adhering 
lo it. For the most part the cure is ])ut temporary, and in such 
cases we may suppose that uo adhesion sprang up, hut that the 
temporary cure was due to a rcturu of the subretinal fluid, through 
flic hole in the retina, to its original jiosition between the retina 
and vitreous. Soon, however, it makes its way liack again through 
tla‘ openiug, and the detachment recurs. 

To promote adhesion between retina and chorioid. Dor touches 
flu' sclerotic corresponding with the detachment lightly with a small 



334 


DISEASES OF THE EYE. [ohap. xi. 

cautery, injects rather strong (10 per cent.) solutions of common 
salt under the conjunctiva, and keeps the patient in bed. lie 
reports some cures by this method. 

The foregoing arc the principal methods of treatment for dn- 
tachment of the retina, and there arc many others. The Prognosifi 
of every case of detached retina is bad, spontaneous cure beiiii* 
extremely rarc^ and curcKS effected by any one or by any combina- 
tion of methods of treatment being few and far between ; whih‘, 
ev(m when tlui j‘(dina returns to its place, there is the danger of a. 
recurrence of the dedachnumt. Moreover, both eyes often becouK; 
affected, one after the other. It is important therefore to explain 
the prospects of the treatment to the patient before it is com- 
menced. The most favourable cases are those due to chorioiditis, 
the most unfavourabh^ those due to posterior staphyloma. 

Traumatic Affections of the Retina. 

In addition to detachment and rupture of the retina, the under- 
mentioned conditions occur as the results of injuries. 

♦Traumatic Ansesthesia of the Retina.— A blow on the eye; 
from a fist, cork from a bottle, etc., is liable to produce considerable 
ajnblyopia, with concentric contraction of the field, which inny 
continue for a long time, while the Ophthahnoscojdc Ajrpeanmir-i 
are normal. Ultimately these cases usually recover, an event 
which may be ])romoted by the use of strychnine hypodmmically , 
but very defective sight sometim(‘,s remains permanently. 

♦ Commotio Retinae, or Traumatic (Edema of the Retina, is tin' 
result of a blow upon the eye. Immediately after the blow tluMi' 
is marked episcleral injection, and the pupil can be dilated but 
• slowly with atro])ine. Within a few hours after the accident tin* 
OphLhalmoscopc reveals a white cloudiness (mdema) of a portion 
of the retina, usually in the neighbourhood of the optic papilla 
and macula, but sometimes more eccentrically ; and sometinms 
there are two such opaque patches. The opacity increases in 
intensity, and spreads somewhat. The retinal vessels remain 
normal ; there may bo. some small hsemorrhages, and sometimes the 
papilla is rodder than normal. These appearances completely 
disappear in the course of a few days. Vision is only slightly 
affected, and recovers as the retinal changes pass off. 
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* ‘ Holes' at the Macula Lutea. (Retinitis atrophicans centra- 
lis, of Kuhnt). —Blows on the eye sometimes give rise to a remark- 
.vlile lesion at the macula lutea. The ophthalmoscopic appearances 
si)^>gest a punched- out hole, generally of a circular or oval shape. 
Tics area is depressed below the level of the surrounding retina, its 
lloor is of a deep red colour, and its margin is sharply defined, or 
it is surrounded by a light cloud which fades off into the retina. 
On the floor of the hole and around its margin innumerable very 
line glittering dots are present in many cases. In some cases 
.here is a shallow detachment of the retina, but in the majority 
)1 them there is none. (^lontrary to what would be expected, the 
lunctions of the macula lutea, although diminished, are not com- 
])!etely lost, and an absolute central scotoma is not present in every 
(■as(‘. (/onsequcntly, it must be concluded that, notwithstanding 
the apparent S(^rious damage, the d(dicate tissues at the macula 
lutea, and the nerve-fibres connectijig it with the optic nerve, arc 
not alw^ays completely destroyed. 

Very similar appearances, without any history of trauma, have 
been observed occasionally to follow iritis or irido-cyclitis. They 
have also been seen in the eyes of elderly people the subjects of 
jirterio-sclerosis, and in albuminuric retinitis, retinitis pigmentosa, 
aniauroti(‘. family idiocy, after perforating injuries, operations, or 
corneal ulcers, followed by inflammation. Tlie pathogenesis of this 
condition has not been clearly made out. (Kdema of the retina 
seems to be, according to Fuchs, a forerunner of the formation 
the hole. 
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DISEASES OF THE OPTIC NERVE. 

TffE Optic N(‘t \'(' may bo alloctod, divoctly or indirectly, at various 
parts of its ooiirsi*, from tlio optic commissure to its torminatiou 
in the (‘Veball. For clinicjil pnr])osos it is convenient to distinguisli 
the following ])oi'tions of the nerve : tlie intra-cranial portion, tl'fe 
o])tic canal portion, tlie intra-orbital portions behind and in front 
of the ontrjuus^ of the centra.1 artery of the retina into the neiwe 
and lastly tlic termination of the nerve in the eye, known as the 
optic pa])ilhi or optic, disc. 

Optic Neuritis. — The Ophthalmoscopic Appearances (Plate VIII. 
Fig. 1) of inthumnation of the o])t.ic nerve vai-y a. good deal witli 
the intensity of the ])r(»cess. (k)minon to evmy case is hypcramiia 
and swelling of the ])apilla., with haziness (so-called “ woolliness 
ot its margins, and increase in the size of the central vein, while 
the central artmy remains oi normal dimensions, or is contracted. 
The sw(dling and liaziiu'ss (extend but a short distance into the 
surrounding retina, a.ii(l the distension of the vein is also not 
con1iinn‘(l to the p(;ri])hery of the fundus. In slight cases, these 
a])])earances ma,v baiely cxccnd the normal. They first app(^ar 
at. the iniuu- margin of Ihe disc. 

^ In extreme instances, the disc is swollen to a great size, and 
may even assume (]uite a dome shape, while the veins are enor- 
mously distended a.nd tortuous, and the arteries are contracted so 
as to become bar(‘ly visible. (Plate VIII.) In some cases greyish 
stria? extend Ironi the papilla into the surrounding retina, some 
fhyie-shaped luemorrhages are present on or near the papilla, and, 
occasionally, white s])ots in the r(?tina, and a stellate arrang(?mont 
ofVnall white dots a, bout the macula lutea, form a picture which 
caniw^be distinguished from that of albuminuric retinitis (Phitc 
V. Fig. i)*. This extreme form is still termed Congestion Papilla 
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^ 1.— The optic disc is greatly swollen and prominent as shown, more 
especially, by the enlarged veins, which curve over the surface, and 
which are, in some places, lost to view under the edge of the swollen 
disc. The congestion of the disc is somewhat diminished by exuda- 
tion, and several flame-shaped haemorrhages are present. This is 
the type of optic neuritis which accompanies intracranial tumours. 

Fig. 2.—The atrophy here has followed on the subsidence of optic neuritis. 
The disc is very white, ‘ filled in * in the centre where the origin of 
the vessels is partly hidden. The inner margin of the disc is 
‘ woolly.’ Note the white lines bordering the vessels, due to peri- 
vasculitis. Some of the arteries are very narrow. 

Fig. 3. — The disc is white and sharply defined, and the lamina cribrosa 
is visible. The vessels had not diminished in size in this case, although 
it is more usual to find them much reduced in calibre. 



Plate VIII. 





Fig. 3. Primary Atrophy of Optic Nerve. 
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yi' (lioked Disc, although the theory which originally suggested 
tiio term has been abandoned. It is also known as Papillitis. 

The Vmon, ev(m in cases where the ophthalmoscopic, signs are 
limhiy developed, is frequently normal ; while, again, in other, and 
possibly less well-marked cases, it may be reduced to perception 
of light, or even that may l)o wanting. When due to cerebral 
tumour, the neuritis appears, as a rule, before the vision becomes 
iiif.H'tod. This remarkable disproportion between the degree of 
hliiidnoss and the ophthalmoscopic appearances depends, probably, 
on ihe extent to wliich the nervous elements of the optic nerve 
, -v pressed on or altei-ed, and this cannot be gauged by the ophthal- 
1 1 1 < )scopi c appeai'ances . 

Sometimes the field of vision is normal, while again it is con- 
(Tiitrically or irregularly contracted, or it may be hmnianopic. In 
(M^es of choked disc, tbe field for colours is often reversed, as in 
livsloria (p. 381), the field for red being wider tlian that for blue 
(iMg. 12). 

.Attacks of temporary loss of sight are a common sym])tom in 
(•(ucbral tumours ; they may occur sovmral times a day, and ea(*h 
one may last from a few minutes to half an hour. By some these 
id lacks are held to be due to cramp of the rctimil vessels, and, by 
others, to sudden elevations of the iiitrii-craniiil pressure. 

Palholotiicalh/, th(^ clninges in the })apilla consist in venous 
liyp(M‘ieiniii, mdema, hypertrophy of th(‘ nervedibres, infiltration 
of lymph ceils, and development of connective tissue. Infiamnui- 
toiy cliiingcs, although less protuniuced, are iilso present in the 
trunk of the nerve and its sheaths. 

(Uimcs . — Inflammation of the optic nerve is most commonly 
found in connection with coarse cnce])]ialic disease. A Cerebral 
fniiumr (including syphiloma, tubercle, cyst, and ahsoess) in 
])Hrticiilar is the most common cause, and is, moreover, usually 
pifisent when the papillitis is of an intense type (choked disc). 
Bvim a small tumour situated anywhere in the brain is capable of 
prodmung optic neuritis. The most intense neuritis is often that 
idtending a cerebellar tumour. The neuritis, except in very rare 
iiKslanccs, is bilateral, and it is one of the general symptoms of 
criebral tumour. Hemianopsia may bo present if the visual centre 

fibres on one side be involved. Sir Victor Horsley and others 
Jii’o strongly of opinion that, as a rule, choked disc commences, 
22 
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and is most marked, on the eye which is on the same side as tlh^ 
cerebral tumour, and that in this sense it has a localising value. 
Cerebral cysts do not often cause choked disc. 

The Connection between Congestion Papilla and Intra-crania I 
Tumours has given rise to much discussion, and many divergent 
views arc still held on the subject. In these cases a considerable 
exudation of fluid usually takes place into the cavity of the third 
ventricle. This, along with the new^ growth, increases the prcssuvi' 
within the cranial cavity. By reason of this increased intra-cranial 
pressure, the sub-arachnoid fluid is driven into the sub-vaginal 
lyrnpli -space of the optic. Jierve, and produ(*.es that dropsy of the 
sheath which is found, in many cases, on c.areful post-mort(‘fn 
examination. 

Leber holds the view that this fluid probably contains a phlogo- 
genic substanc(n It may b(*, that, tln^ reason why some small cerebrjil 
tumours cause optic neuritis, while some large ones do not, is to bo 
sought in the fact that the former may happen to be rapidly grow- 
ing tumours, and to bo accom])anied by much ventricular dropsy, 
while the larger tumours may be slow in growth, and attend(ul hv 
but little dro])sy of tlie ventriedos. Moreover, the fluid drivoti 
into the sub-vaginal lymph space of the optic nerve may not bo 
ecpially rich in phlogogenic substance in every case. 

Schieck’s view is that, if it be admitted, in accordance with 
Gifford’s experiments, that at the point of exit of the vessels from 
the trunk of the optic nerve tw^o lymph streams meet, one flowing 
from the optic papilla in the perivascular lymphatics, the othor 
descending from the brain ; it is necessary, for the normal regulation 
of a common outflow of the two streams through the perivascular 
lymphatics of the central vessels as they pierce the dural sheath, 
that they should be under erpial pressure. But, when the fluid 
in the intervaginal lymph-space, which freely communicates with 
the cerebro-spinal fluid, is placed under abnormally high pressure 
in consequence of increased intra-cranial pressure, the exit of lynqih 
from the vitreous humour must be blocked, and this lymph must 
be pent up in the axial portion of the trunk of the optic nerve : 
while the cerebro-spinal fluid continues to press forwards, and to 
add to the over-distension of the lymph-spaces. The obstruction 
to the outflow of lymph in the axial portion of the nerve trunk 
soon shows itself ophthalmoscopically by swelling of the tissue of 
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tho papilla; and, through compression of the blood-vessels, the 
^ t uous stasis, indicated ophthalmoscopically by distension of the 
,.-atral vein, is brought about. The oedema then infiltrates the 
j,,>rve-fibres of the optic nerve, causing their strangulation and 
.lisiiitegration, and as a consequence of this disintegration, and of 
i}io decomposition of the retained lymph, a true inflammatory 
|;ii)cess sets in. Secondary proliferation of the connective tissue 
clrinonts of the nerve takes place, with consequent destruction of 
nerve-fibres, and in this way atrophy ultimately results, 
hut all arc agreed that increased intra-cranial pressure is the 
pr.uiary and essential cause of choked disc in cases of intra-cranial 
tumour. 

(hoked disc o(;curs in about 80 per cent, of the cases of intra- 
rr.inial tumour ; but it is not usually one of the very earliest signs, 
iK'iidachc, nausea, etc., preceding it in the majority of cases. 
Ill tumour of the corebclliim choked disc is commonly an earlier 
symptom than it is in tumour of the cerebrum. Tumours of the 
])ons, medulla, and corpus callosum are those in which it is most 
lik(‘ly to be a late symptom. In the course of time, unless death 
intervenes, the swelling of the discs, and other primary appearances, 
siihside, and complete atrophy of the optic nerves results (Plate 
VI 11. Fig. 2) ; and even before this stage is reached the patient 
will have become absolutely and permanently blind. 

Traatmmt, — To avert the latter catastrophe, even where the 
jirospects of life are not for long, and with the object of affording 
niliof from the racking headache, and other distressing symptoms, 
It has been proposed by Sir Victor Horsley, and has become a 
ivcognised practice, to reduce the intra-cranial pressure by a pallia- 
tive decompression operation. This is accomplished by trephining 
the skull and opening the dura mater. It should be done as early 
■‘IS possible in the case, and it is held by some to be indicated 
rvon before choked disc appears, if the symptom of recurring 
iittacks of blindness be present. 

Tubercular Meningitis is a common cause of optic neuritis. 
Non-tubercular meningitis occasionally gives rise to it, and some- 
tinies, also, cercbro-spinal meningitis. 

Other causes for Optic Neuritis are : — 

Hydrocephalus. — Here the pathogenesis is probably the same as 
It the foregoing ; but the occurrence of optic neuritis is not very 
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curnnion with the hydrocephalus of children. It does occur witli 
the nir(^r hydrocephalus of adults, of which the symptoms may i)o 
indistin^uiishablo from those of intra-cranial tumour. 

See also Dillusc^ Stdorosis of the Brain, p. 370. 

Tumours of the Orbit.— How these grovrtlis bring about papillitis 
is still unknown. 

Inflammatory Processes in the Orbit, such as caries, inflamma- 
tion of th(i retro-oi'bital areolar tissue, erysipelas of the head and 
face extending to th(^ orbital tissues, and periostitis. The preseiu-o 
of the latter may otteii be recognised by pain on motion of tlu‘ 
eyeball, pain in the eye and forehead, and especially by pain on 
])ressure of the globe backwards, aiul is freqiumtly of rheumalu* 
origin. Oft(m in these cases one eye only is affected ; and, althougti 
the Ophthalmoscopic Appearances are sometimes very slight, yed 
vision may be (juite lost in a few hours or da.ys, atrophy of tin* 
nerve then rajiidly setting in. Very many of the cases, however, 
do not go on to atrojihy, but end in recovery of useful vision. 

Ex])osure to Cold, (‘specially if the skin lie heated and pcrspiriiij^. 

yuppiussion of Menstruation. — If during the menstrual 
period the flow be arn%ste(l by (’ixposure to (U)ld, wQ.t feet, etc., 
acute 0 ])tic neuritis witli rapid blindness may come on. Sponta- 
neous am(‘norrli(i?a, or even irregularity of nueiistruation, and the 
climacteric period are liable to liave a. similar but more chroiue 
result. Nothing is known with regard to the (‘onncction between 
the uterine and ocular disorder. In tlmsc cascis the Ophthalmo- 
scopic; Appearances, as well as the blindness, are apt to be extreme. 
Treatment should be directed chiefly to rcstoiang, when possible, 
the normal utorine functions. Hot foot-batlis and Hcnirteloiip's 
le(‘ch to the tein])les are of use. 

(flilorosis.— Here the optic neuritis is due to the disordered state 
of the l)lood. The Ophtlnilmoscopic Appearances are usually slight, 
but occasionally they arc of cxtrcmie dc'.gree, and resemble (hok<‘il 
disc. These latter cases may bi; taken for cerebral tumour by 
reason of concomitant symptoms- headache, vertigo, vomiting, 
and convulsions. The neuritis yields under the influence of iron 
and arsenic;. 

Syphilis. — The trunk of one or both optic nerves may be th<' 
seat of specific inflammation in connection either with congcmtul 
or with acc|uired syphilis, but this primary specific optic neiinth 
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, , a relatively rare disease. In cases of acquired s3q)liilis it makes 
, ^ appearance in from six montlis to two years after the primary 
, .ii'ction. The Ophthalmoscopic Appearances may be normal 
I • r1 ro-bulbar neuritis), or may present any f^rarle of neuritis, (wen 
the most pronounced papillitis. In th(‘ latter case it would not 
j>()ssiblc to say whether the papillitis is a primary one, or is due 
j,, ji syphilitic gumnia within the cranium. The ijiflammation often 
r\(eiuls as far up as the chiasma. The Treatment in these cases 
1)1 ,q)(‘cific papillitis must be active mercuiialisation. By this means, 
i \(Mi if perception of light be lost for a period of not more than 
i iLi’i't to fourtccji days, hopes may be entertained of its complete 
01' partial recovery, (hises of double optic iieiiritis of sy])liilitic 
oii^ni have been observed, in v\diich com])lete recoveiy took placie, 
tlie ])apilla returning to its normal condition. But, as a rule, some 
optic atrophy, at the least, wdth slight concentjic contractioji of 
the ti(ild, results. The ])rognosis is all the better the sooner the 
optic neuritis follows upon the ])rimary sypliilitic affection. 

lUieumatism.— There is no doubt but that the rhmimatic dia- 
thesis is occasionally the cause of optic, neiuitis, although this view 
IS not unreservedly accepted by every author. Other manifesta- 
tions of rheumatism are sometimes well marked, but may be very 
sliiiht. One or both optic nerves may bo attacked. The Oph- 
tiialinoscopic Appeara.nces often amount to extreme papillitis, but 
111 iua,ny cases fall short of this. If the case come early under 
suit a hie. treatment the Prognosis is fairly favourable; but when 
the inflanimation is of some standing, coiivscciitivc optic atrophy 
must be feared. The Treatment consists of full doses of salicin, 
salicylate of sodium, iodide of potassium or of sodium, Turkish 
baths, and other recognised anti-rheumatic measures. 

Lead-Poisoning. —In some cases of lead -poisoning optic neuritis, 
not to be distinguished from that of primary cerebral affections, 
IS iound. Sometimes the Ophthalmoscopic Appearances are slight, 
inid, again, quite pronounced, the changes extending into the retina. 
Tbcy sometimes simulate the retinitis of BrighPs disease ; and 
n such cases renal disease is likely to have much to do with 
be, causation of the retinitis. Some authorities, who have good 
opportunities for forming a correct opinion, deny the existence of 
> specific lead neuritis, and hold that the neuritic affection in all 
uch cases is to be referred to albuminuria, or to effusion into the 
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ventricles of the brain and subarachnoid space, or to accompanyi!,^ 
suppression of menstruation. Occasionally optic atrophy is the first 
ophthalmoscopic appearance seen ; but it is probably consecuti\(^ 
to retro-bulbar neuritis, as shown by white stria? (perivasculitis) 
along the vessels. The Vision is often much affected, and it is 
stated that sudden complete blindness, or hemianopsia, in con- 
nection with an intcrcurrcnt attack of lead colic may appear jwid 
pass off agaiti. Consecutive atrophy is liable to come on, and thvni 
vision may be seriously and permanently damaged. 

As headache, vomiting, and convulsions are symptoms of tiio 
more serious cases of lead-po’soning,it is evident that when intense 
optic neuritis is added, the diagnosis between this disease and 
cerebral tumour may be mistaken. The blue line on the gums, 
and other characteristic signs of lead -poisoning, will prevent sucli 
an error. The Treatnujnt is that for general lead-poisoning, or lor 
the immediate cause of the neuritis. 

In Peripheral Neuritis optic neuritis is occasionally found. 

Disseminated Sclerosis.— In these cases the inflammation is 
very ephemeral, and rapidly gives place to atrophy. TThthoff state's 
that it occurs in about 13 per cent, of the cases of this disease' 
(p. 309). 

Tabes Dorsalis.— A few cases of this disease are published in 
which optic neuritis was present. It is probable that the latter 
depended on co-existent syphilitic cerebral disease, rather than on 
the spinal disorder as such. In Acute Myelitis, inflammation of the 
optic nerv^e is sometimes seen, so that optic neuritis with paralytic 
phenomena does not exclusively indicate cerebral disease. 

Hereditary and Congenital Predisposition. — The disease known 
as Hereditary Optic Neuritis, as Hereditary Optic Atrophy, and as 
Leber’s Disease, commences with sudden and marked loss of sight, 
the vision falling perhaps to finger counting at 1 to 4 m. Both 
eyes are always attacked, with an interval of from a few days te 
two years. The fundus is at first normal, or slight optic neuritis 
is present. After a few weeks the papilla becomes pale, especially 
in its temporal half, and gradually the typical, appearance of 
optic atrophy is developed. Examination of the field of vision 
shows the presence of a relative or of an absolute central scotoma. 
The periphery of the field is normal, or but slightly contracted- 
Tho^ disease develops as a rule a few years after puberty— about 
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;lio twentieth year. The course and conclusion of the disease is 
not the same in every instance. Most commonly the acuteness of 
vision and the central scotoma remain stationary, but in some 
, isos an improvement, falling short of complete I’ecovery of sight, 

been noted, while in others complete blindness came on. In 
^h(_' same family the course of blindness is apt to be the same, 
iiiosser derangements of the nervous system, such as epilepsy, 
iiictilal derangements, etc., do not commonly accompany this eyo- 
(lis('aso, but the lighter forms, as migraine, vertigo, palpitation of 
tlu heart, are often observed. The hereditary transmission usually 
(Kcurs through the female members of the family to their male 
cliildrcn, the females themselves being rarely affected, while several 
or all of the sons may be attacked. Treatment is, practically, of ' 
ju) avail. Mercury, iodide of potash, strychnine, and galvanism 
of the sympathetic have been employed. 

Optic Neuritis also occurs occ.asionally in fevers ; it has been 
observed in Measles, Scarlatina, Typhoid, and Malaria. It may 
f(»llow Influenza, causing contraction of the field of vision or central 
.scotoma which usually disappear, but may load to optic atrophy. 

* Retro-Bulbar Optic Neuritis. -This is ushered in by rapid, 
although never sudden, loss of sight in one eye, sometimes in both, or 
they may be attacked with a considerable interval between. Exami- 
nation of the field of vision discovers a central colour scotoma, or one 
for white (Fig. 92), which is often absolute, and which is sometimes 
surrounded by a still wider scotoma for colours, and there is impaired 
pupil -reaction to light. The patient sees less well in a very bright 
light. At the commencement, pain in the orbit is complained of, 
the motions of the eye are somewhat painful, and there is pain on 
moderate pressure of the globe backwards into the orbit. Often 
at first there are no ophthalmoscopic changes, but after a time ' 
marked optic neuritis shows itself, and this may pass into atrophy, 
or atrophy may appear without any previous neuritis which can 
be discerned. It is rare for complete and absolute amaurosis to 
result, although the optic disc remains white. In most instances 
the central scotoma disappears, and almost normal vision is soon 
restored ; but in some a more or less well-marked central scotoma, 
with defective sight, remains. 

It is frequently impossible to assign a cause for this affection. 
Exposure to severe blasts of cold wind on the head, rheumatism, 



344 


DISEASES OF THE EYE. 


[chav. Xli 


and influenza are. often blamed for it. But it is not rarely im 
early symptom of disseminated sclerosis (p. 3G8), and from this 
point of view it must be rej>[ardcd with suspic.ion when it occuis 
in persons of between twenty and forty years of a^e. It is al^() 
found associated with inflammatory ])rocosses in the sphenoidul 
or ethmoidal sinus. (See also Toxic Amblyopia, p. 345.) 

-Iodide oi potassium ijj lari^e doses and salicyhilc 

of soda. 


Left Field Rujlil Field 



eye somewluil paiiifnl. Piessiuv buek\^ards (jn eyeball caused ])aiii 
Slight cloudiness of margin of disc, (’aused by dull through exposure to 
cold fog vvhi'U lu'Hted, Almost comphdi' recove'ry of V. after nine inonilH, 
Some pallor of disc nmuimed. Kight ('ye, normal throughout. 

* Optic Neuritis associated with Persistent Cerebro-Spinal 
Rhinorrhoea. -A j^ood many cases of persistent dropping of a. 
watery fluid from the nostril have been recorded, and in a con- 
siderable proportion of them the eyesight was much affected, 
owing to opti(; neuritis or consecutive atrophy. More or less 
severe cerebral symptoms are usually also present, such as violent 
headache, epileptic attacks, vomiting, stupidity, drowsiness, uncon- 
sciousness, delirium, and weakness of the lower extremities. Tlio 
severity of the head symptoms varies very much in different cases. 
Headache is the most constant of these symptoms, but even it may 
be absent. In one case there was loss of smell, and in anothei' 
palpitation of the heart with prominence of the eyes. The fluid 
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< Inch rims from the nostrils is identical in its analysis with that 

the ccrehro-spinal fluid. The cerebral symptoms arc usually 
.(ouiilit on, or increased in violence, if the tluid slnmld occasionally 
to flow. Leber’s case ])roved to be one of internal hvdro- 
i.phalus, and the others were probably of similar miture. He 
iliinks the fluid comes from the third ventricle throujih a small 
ojn'iiiiiji in tlie ethmoid bone, or tin; Iluid possibly ]rassed from 
til,' siib-dural space along the lymph-s])aces which surround the 
oltuctory nerves. 

''‘lie affection usually commencc^s in early adult life, and no 
Mtional treatment ha,s been sugg(‘.sted. Th(‘. flow ma.y cease spon- 
{.uamusly for periods va.rying from a le.w hours to seviM’aJ inontlis. 
In svinui cas(’.s if canised altogethe.r, or at l(‘a.st Inid not recurred aftin* 
i'lvo or (^ven fourteen years. Most of the cases were lost sight of, 
lull some are recorded as having died of meningitis. 

Central Toxic Amblyopia. Sfimpiotns—Tlw. (hdect of vision 
comes on rather rapidly. 'I’he patients often complain of a shini- 
incnng mist which covers all objects, esjiecially in a bright light, 
it 11(1 generally state they can see better in the dusk tlni-n in broad 
daylight. At the commencement there is gem*ral dimness of vision 
hut no defeet ill the field. At a. later stage, examination of the 
iii'ld discovers no defect for a whiter object : yet, if a small pale 
greim object be (unployed, it usually will lie ascertained that, at 
;i. region close to the point of fixation, the colour is not recog- 
nised, hut seems grey or white ; pink may seem blue, and red may 
appear brown or iilack. This is a eenluil eolonr-scotoma, and 
when it is very small it is easily overlooked in the examination, 
iml(‘ss a very small test obj(‘ct be used. As the disease advances, 
a white object will be but indistinctly seen in the scotoma (rela- 
fi\(5 scotomu. for white) ; and in some rare cases all power of per-' 
<‘cj)tion within its area may be lost, even the flame of a candle not 
heing recognised (absolute scotoma). The scotoma is usually of 
;m oval shape, with its long axis horizontal, and it extends from 
the fixation point towards the blind-spot (paracentric scotoma), 
f Occasionally it is of much larger dimensions, and sometimes sur- 
rounds the fixation point (pericentric scotoma) (Fig. 93). The 
peripheral boundaries of the field of vision remain normal, both 
lor colours and for white. 

Even when the scotoma is very pronounced it remains negative 
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— t.c. it is not observed by the patient as a dark spot in the fieM, 
as is a scotoma due to disease in the outer retinal layers. The 
affection is almost always binocular, and as a rule there is but little 
difference between the vision of the two eyes. 

The Progress of the disease is slow, occupying weeks or montlis. 
Restoration of normal vision usually takes place if the defect of 
vision, although of extreme degree, be not of old standing. Jn 
the latter case these patients, although incapacitated from reading, 
writing, and other fine work, do not lose their power of guiding 
themselves, as the functions of the periphery of the field are main- 
tained. 


Left Field 



Fj(}. 93. —rri«c of Toxk. Amblyopia, Central (pericentric) rolat 
scotoma for v-hito in each eye. V. in R.E. fingers at 2'0 m. ; in L.E 
fingers at r)'r) in. Tipo, J oz. strong tobacco per diern, and drank much 
whisky. Outer third of each disc too pale. By abstention from tobacco 
and alcoliol, with strychnine and piiosphorus interr almost complete 
recovery in four months. 

Causes.—With but few exceptions the subjects of this disease 
are men, and the most common cause is excess in the use of alcohol, 
or of tobacco, or of both. The kind of alcoholic indulgence most 
likely to develop the disease is the frequent drinking of small doses 
of the stimulant. The individual who often gets ihoroughly in- 
toxicated, and between times drinks but little, is less liable to con- 
tract central amblyopia than he who, although never incapable 
of transacting his business, takes many half-glasses of whisky or 
brandy during the day. Dyspepsia and loss of appetite are con- 
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.t.uitly present in these cases. Other signs of chronic alcoholism 
,ul not be present, but one often sees trembling of the hand and 
jj. nd, sleeplessness, and even delirium tremens. The kind of to- 
most likely, when used in excess, to give rise to central am- 
hlvopia is shag or twist. Other kinds of pipe-tobacco and cigars 
i.iay cause it, but we have not known of a case due to cigarotte- 
riiioking. 

Excess in alcohol is usually combined with excessive smoking, 
u>ually over two ounces of strong tobacco in the week ; but cases of 
pure alcohol-amblyopia certainly do occur — although some authors 
(Ituiy it — as well as pure tobacco-amblyopia. The most common 

for tobacco-amblyopia is from thirty-five to fifty— a time of 
hie when men do well to give up, or to reduce very much, their use 
()l tobacco, as well as of alcohol. 

Central toxic, amblyopia has also been observed in diabetes ; 
111 poisoning from bisulphide of carbon, largely used in the manu- 
facture of india-rubber ; from dinitro-benzol, used for explosives ; 
and in poisoning with iodoform, stramonium, cannabis indica, opium, 
arsenic, and lead. 

The OjMhalmoscopic Appearances in the beginning are usually 
(jiiite normal. It is rarely that there is slight hyperiemia of the 
papilla and retinal vessels ; or, in addition, slight indistinctness 
ot the margins of the papilla, and sometimes white strife along the 
V('.ssels, especially before they leave the papilla. All the primary 
a])])earanccs, if any be present, soon pass away, and give place to 
ii greyish whiteness of the temporal side of the papilla, while the 
nasal portion remains of normal appearance, as do also the vessels. 
At a very advanced stage, in some cases, the whole papilla presents 
tile appearance of white atrophy. 

The Pathological Changes, in the optic nerve, consist of an in 
terstitial neuritis at its axis, commencing so high up as the optic 
foramen, and gradually leading to proliferation of connective tissue 
and to secondary descending atrophy of one bundle of fibres in the 
optic nerve. These are the papillo-macular fibres which specially 
supply the region of the macula lutea, and which are exceedingly 
vulnerable to the influence of certain toxic agents. The changes 
may be regarded as analogous to those which take place in the 
hver and brain as the result of chronic alcoholism. 

Treatment consists, above all, in total abstinence from the poison 
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in (juostion ; partial •a.hstcntion is of little or no avail. If tlu* 
patiinits act np to tli(;ir good intentions in this respect, improve- 
ment rapidly tiikes place in most cases which are not too far ad 
vaiiced without any otlnn* treatment ; but the cure may be j)r(i- 
motc-d by the us(^ of iodide of potassium in large doses, neurtel(ni])',s 
artificial hu'cli or diy (‘n])])ing to the temples, hot foot-baths, and 
Turkish baths. Strychnine hy])od(‘.rmically (-io grain daily) in the 
temple is often of use, and ])hosphorus and strychnine may be given 
internally. Whatever rcmiedy be used int(‘.rnally, care should h(> 
taken lliat if^ d(»es not produce or increase dyspepsia ; and it may 
be n(S‘.(‘,ssary 1o restrict the internal medicine for a time, or alte- 
gitther, to a stonnichic tonic, with abundant drinking of hot wat(‘r. 
SleeplessiK'.ss should bo combated with sulphonal, or brornidi! of 
potassium, 'rreatnnmt may have to be continued for some weeks, 
before a cun*, can be noted. 

A yet more serious blindness than that from ethyl alcohol or 
tobacco is caused by drinking methylated spirit, or by inhaling its 
fumes. This toxic amblyopia is much moni common in the Unitiul 
States than (dsowliere, for a ])eculiarly dangerous form of methylated 
spirit is on sale there for many tra.de jmrposes. It is known as 
wood alcohol, or Cloliimbia spirit, and contains 95 per cent, of 
methyl alcohol. Tdie, sy!n])tonis after a debauch have been weak 
heart action, nausea, sweating, intense headache, vertigo, delirium, 
and coma. Some twenty-four hours later dimness of vision in each 
eye comes on, and ])asses rapidly into absolute blindness. The 
attack of blindness is accompanied })v pain on movement of the 
eyes and on ])ressurc ol the eyeball backwards, symptoms which 
would tend to place the condition in the category of retro-bulbar 
neuritis. The pupils are dilated, and the light-reflex is absent. A 
'characteristic feature is that partial restoration of vision soon 
takes place, to be. followed, in the course of a few days or wrecks, 
by more or less complete and permanent blindness. In the early 
stages there is optic neuritis, which is followed by optic atrophy. 
As regards the field of vision, there is an absolute central scotoma, 
and, moreover, the field is nearly always contracted. In many of 
the cases death has occurred within a few hours after the poisonous 
dose has been taken. There also have been recoveries of sight as 
well as of health. 

Atrophy oi the Optic Nerve* — This disease may be secondary 
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io some other optic nerve or retinal afiection, or it may ho a pri- 
ji ai v disease. The Vision is seriously aifooted, and complete blind- 
]i.'ss the usual result. With the Ophthnlmoscnpe the optic papilla 

l . scon to have lost its delicate pink coloiu’, and to have become 
,^liite or greyish, while it is often cupped, and the vessels are apt 
10 l)e diminished in calibre (l^late YTIl. Figs. 1 and 2). 

m. ’('()NI)ARY Atrophy op the Optk^ Nerve may result : 

]. From Optic Neuritis (riatc VI 1 1. Fig. 2).— The ojdithalmo- 
appearances consist in a white or greyish-wdnte })apilla, with 
\(‘iv diminished retinal vessels ; and along both sides of the vessels, 
J;u into the retina, are wdiite lines, which soimtimes even obscun^ 
tlie vi'sscls, and which are due to hypcrtro]jhy of their coats. The 
(liminiition in calibre of the vessel is a sign of neuritic atrophy, 
Imt IK not always present, and is found moreover with other forms 
ol atrophy. Other signs of this form, also not constant, are ; a 
(•(‘itain opacity of the papilla, and that the lamina cribrosa is not 
ueiierally visible, owing to development of connective tissue at the 
]tapilla. It is evidently not alw’ays possible to riaaignise any given 
r,i,s(' as ol neuritic origin. 

Ffjmptoms . — The acutem'ss of vision is low'ered, and as a rule 
the field of vision becomes contracted, nsimlly more, at the nasal 
th:m at the temporal side. Subse(|uently the temjioraJ side of the 
held bcconn^s contracted, and finally a small (‘c-centric, portion of 
the, fiedd to the temporal sid(^ may be all tlnit riunains, or even this 
may disappear, and absolute amaurosis result. Th(‘, colour-vision 
IS ahvays much ahected. The light-sensi; is affected, so that tiierc 
IS diminished sensibility for differences of illumination ; while, 
in chorioido-retinal diseases, there is defect in the (piantitative 
lUMception of light, the minimum (|uantity being larger than normal. 

2. From /VcA\swrc.— This may be brought about by a tumour 
anywhere in the c.oursc of the nerve, by inflammatory exudations, 
hy a splinter of bone in cases of fracture of the skull, and, also, by 
l)r(‘ssure upon the chiasma by the floor of the distended third ven- 
tiiclc in cases of internal hydrocephalus. 

3. From Emholwn of the Central Artery of the Retina . — In tlicse 
eases the contraction of the vessels is usually extreme. 

4. From Sy 2 )hilitic RetiniUs, Retinitis Pigmmtosa, and Chorioido- 
irtinitis (Plate VI.). — The vessels here are much attenuated, and 
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the altered colour of the optic disc is a dull yellow, rather than whito 
or grey. 

Primary Optic Atrophy is often found associated with 

Hereditary Optic Atrophy. Leher^s Disease.— p. 342.) 

Disease of the Spinal Cord (Spinal Amaurosis), especially loco- 
motor ataxy. Optic atrophy is often an early symptom in the latt(!r 
disease ; Imt, again, it may not come oi] until the affection of the 
gait is well pronounced, while in other cases it is not pnisent at 


LtJr Field flight Field 



P'lG. 94.— Case of Lm^motor Ataxy. Atrophy of eacli optic nerve. 
R.Pl. Marked contraction of held — abHoiute defect for wliite. No colour 
perception in remaining jiortion of field. (V'ntral V = fingers at 3'0 in 
Very wliito optic dis(!. Bocaine quite blind five months later. L.E, Only 
slight loss in peiipluTy of field. J’ields for colour irregularly contracted. 

Outer boundary for red for blue Central V =0/12. White 

optic disc. Became quite blind a year later. 

any stage. It is a remarkable and important fact, first pointed 
out by Benedikt of Vienna, that there is an antagonism between 
atrophy of the optic disc and the other symptoms of tabes dor- 
salis ; that is to say, it is rarely tliat a tabetic patient, in whom 
optic atrophy comes on in an early stage of his disease, becomes 
ataxic ; and frequently, in these cases, when the blindness has ad- 
vanced, the pains, too, become less severe. But if amaurosis do 
not come on until the ataxy is well developed, no improvement in 
the latter is likely to be noted. 

More rarely, atrophy is found with disseminated sclerosis, and 
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];itpral sclerosis of the spinal cord. In general paralysis of the insane, 
;iiriiough spinal disease is not always present, atrophy of the papilla 
li (jucntly occurs. 

It is probable that the disease commences at the papilla in spinal 
( The ophthalmoscope displays a papery- white or bluish- white 
p.ipilla, which in advanced stages often becomes cupped. The re- 
arteries are usually extremely reduced in calibre, and the 
M ills, too, may be small ; but, again, the retinal vessels may differ 
hilt little, or not at all, from the normal. 

Syuiptoms. — Central vision is affected at an early stage in the 
ilisi'ase, and eccentric contraction of the field (Fig. 94) UvSually appears 
lit t lie same time. The contraction may be concentric, or it may bo 
imire marked in one direction than another. This concentric con- 
j.raction advances gradually towards the centre of the field from 
(•very side, until it finally engulfs the fixation point. 

Occasionally the affection begins as a central scotoma, accom- 
j)jini(!d by eccentric defects of the field. Colour-blindness is an 
iiliiiost constant symptom. As a rule absolute blindness is brought 
iihout in the course of a year or two, or it may come on more rapidly. 

.Js a Vurely Local Disease Primary Optic Atrophy of the pro- 
^ivssivc form just described may occur, without any other defect 
in 1 he system. The prognosis for the sight in siudi cases is as serious 
as in spinal cases. 

As the result of Poisoning with Organic Prejiamtions of Arsenic. 
- These preparations have conic much into use for the treatment 
of sleeping sickness and of many other diseases caused by proto- 
zoa, but unfortunately they are liable to give rise to optic atrophy 
find complete blindness. Many cases of blindness have been re- 
corded from the use of atoxyl, and arsacctin has also caused it. 
No case of blindness from the use of salvarsan has been recorded. 
The accident cannot be avoided, for it depends not so much on the 
«ize of t he dose as upon individual predisposition. But it seems to 
1>(‘ less dangerous to give one large dose (the dosis magna sterilisans 
ol Ehrlich) than small repeated doses. It may be that the blind- 
ness caused by atoxyl has been due to the methyl alcohol used in 
ds preparation, rather than to the arsenic ; and we understand that 
for this reason Professor Ehrlich now no longer uses methyl alcohol 
h>r this purpose. When atrophy of the optic nerve once sets in, 
discontinuance of the use of the preparation does not avail to arrest 
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th(^ profjjn^ss of tlu; Llindnoss. The foatAjros of this optic atro})jiv 
arc: -Onset with haziness and scintillation, and progressive con- 
traclion ol the fi(‘Jd of vision, cs])ccially on the nasal side. Centr,i,l 
vision remains good until the field has heoome very small, and in 
the course of a few months complete loss ol sight ensues. Tlu' 
optic nerve is ])ale and sharply defined. The vessels are much ri'- 
duced in size. 

Poisoning by the inorganic arsimic preparations does not cause 
optic atro])hy and amaurosis. The impairment of vision is onlv 
slight, th(U‘(^ is no contraction of the field, but a central colour- 
scotoma. is })r(‘S(Mit. The ophthahnoscoyie may show some pallor 
of th(^ t(un])ora,l half of the oyitic disc. I)is<‘ontinuaucc of the drug 
is followed by recoveu’v of sight, and no case of total blindness has 
been rec.ordcd. The inorganic arsenic prc]>arations cause conjunc- 
tivitis and < edema of the eyelids, while the organic preparations 
do not do so. 

Treatment. —\\\ neuritic atrophv, so long as there are signs of 
active irLflamniation, antijdilogistic measures— lleurtcloup’s leech 
to tlu', temple, hot foot-liaths, rest of body and mind, dark room, 
iodide of potassium, a,nd, (‘specially, menuiry interna, lly, wlien other- 
wise admissibl(‘. - a,r(i to be a.(lopted. At a latcu* period, hypodermic 
inje.ctions of strychnia. gr., increased gra,dually to or gr. 
once a, day) and galvanism may be tried. Hypodermic injections 
of antijiyrin (about 11 grains every s(‘cond day) have been given 
with some lumefit in tlmse cas(vs. 

In s])ina] amaurosis, and in optic a,trophy occurring as a local 
diseas(‘, strychnia hy])odermica.lly and the galvanic current some- 
times improve vision for a time, i^hosphorus intmnallv may b(‘ 
given. 

The treatment for optic atrophy, due to other causes, is to 
be directed to the ])rimary disease. 

The Prognosis is very serious ; for, although every therapeutic 
measure ma,y have been employed, amaurosis is the ultimate jCSult 
as a rule. (Vises of primary atrophy due to poisoning by organic 
arsenic preparations arc hopeless from the beginning. 

Tumours olt the Optic Nerve will be treated of in chap. xix. 

* Hyaline Outgrowths from the optic papilla, at its edge or 
cent re, are occasionally met with. Seen with the ophthalmoscope, 
they present the appearances of small bluish-grey semi-translucent 
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,inle,s. In many instances retinitis pigmentosa is also present, 
n. outgrowths do not always of themselves cause a defect of 
, and rarely cause serious blindness. 

Tmilmcni is of no avail. 

* Injuries of the Optic Nerve.— In addition to those injuries 
vliicli result from direct violence with sharp instruments, etc., 
,11 1 ding the orbit, the optic nerve may be injured by falls on the 
hr.ul. Fractures of the base of the skull frecjuently involve injury 
to lhe f)pti(t nerve. But even where no frjicture occurs, blindness 
witJi jKiophy ot the optic nerve, usually only in one eye, may follow 
II Mow, or fall, on the head ; and in these cases concussion of the 
in'rv(‘ at its passage through the optic foraimm, or fracture of the 
optic foramen, or an extravasation of blood in the sheath of the 
jicrve, is probably the immediate cause of the atrophy. 

* Haemorrhages from the Stomach, Bowels, or tfterus are cap- 
,ihle of giving rise to serious and incurable blindness. 

Blindness during or immediately after a severe luemorrhage is 
jiiobably due to insufficient blood-supply to the nerve-centres and 
retina, accompanying general exhaustion of the system. For such 
(■uses the prognosis is favourable. 

But there is another class of cases of very much more serious 
ini])()rt. Fortunat(dy, they arc rare. In these the defect of vision 
(l()(\s not come on until from two to fourteen days after the hiTinor- 
rhage, when the general system is recovering. Even comparatively 
sliglit haunorrhages, which caused no marked ana'mia, are said to 
have been followed by blindness. The pathogenesis of these cases 
IS not yet clearly made out. Leber inclines to the belief that the 
blindness here is due to an extravasation of blood at the base of 
t!i(‘ skull, and into the sheath of the optic nerve ; but, even then, 
the, relationship between this and the stomachic or uterine ha?mor- 
ihage is not rendered clearer. Papillitis has been several times 
noti^d with the ophthalmoscope ; and this circumstance makes it 
]>r()})ablc that neuritis is the immediate cause of blindness — even 
•n tliose cases which show no ophthalmoscopic sign of it — and hy- 
(li'.'cmia may possibly be the influence which calls forth the neuritis. 

The Defect of Vision may be but slight, or it may amount to 
i^hsolute amaurosis. Both eyes are usually affected in equal degree. 
Ihit cases have been observed in which one eye was completely 
•^fnaurotic, while the vision of the other eye was quite normal ; 
23 
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and such cases prove that the lesion is peripheral—in fact, that it 
lies on the distal side of the optic commissure. The field of vision 
is freijuently contracted, cither concentrically or segmentally ; and, 
even when central vision recovers, the field may remain contracted. 
The presence of central scotoma has also been observed in some 
cases. 

The OpJdhahmscopic Appvnrnncvs wliicii arc present immediately 
on the occui nmce of the blindness have not as yet been observed. 
A few weeks later they an* different in different cases. They have 
been found at this ])eriod normal ; or presenting slight paleness 
of the papilla arid contraction of the arteries ; or theire was marked 
paleness of the papilla, and the arteih^s were extremely contracited, 
with slight distension of tlu^ veins ; or paleness of the papilla was 
present, but its margins were indistinct, and the surrounding retina 
somewhat swollen, while the retinal vessels were normal. Small 
luomorrhages have repeatedly been seen in the neighbourhood of 
the papilla. At later periods well-marked optic atrophy is fre- 
quently observed. 

Prognosk . — If in the beginning the defect of vision bo merely 
amblyopia, and not complete blindness, hopes may be entertained 
of marked improvement, or of complete recovery. But Mooren 
saw slight amblyopia pass into permanent amaurosis. 

Ibrmorrhages from the stomach are those*, which arc followed 
by the most complete and permanent blindness, while uterine luemor- 
rhages are more commonly followed by less serious degrees of blind- 
ness. 

The Treatment must consist of internal remedies calculated to 
correct the general ana*niia, such as iron, beef-tea, and meat extracts, 
wine, etc. Strychnine hypodermically, to stimulate the nerve, may 
be employed. 

Glycosuric Amblyopia. — In addition to the retinal affections 
dependent upon diabetes (p. 316), we recognise the occasional oc- 
currence in that disease of defects of vision which are referred to 
disorder of the optic nerve, and which are not always accompanied 
by ophthalmoscopic changes. These defects of vision are found 
in the form of (1) Central Toxic Amblyopia (p. 345), or, in slighter 
cases, as amblyopia without central scotoma. Occasionally, higher 
degrees of amblyopia wdth concentric contraction of the field of 
vision, and yet negative ophthalmoscopic appearances, are present. 
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(2) Atrophy of the optic nerve. This may appear in the usual form 
as progressive blindness, with concentric contraction of the field 
of vision ; or it may come on after the slighter form of amblyopia 
has existed for some time. (3) Hemianopsia and colour-blindness. 

It is probable that these apparently different kinds of blindness 
depend upon similar pathological processes, and merely indicate 
degrees of the latter. In what those processes consist is still un- 
known ; but the tendency to Inemorrliages in the retina in diabetes 
makes it likely, that Inemorrhages in the ojitic nerve are sometimes 
the source of the amblyopia in (juestion ; while the cases with 
central scotoma are no doubt due to axial neuritis, similarly as 
in alcohol and tobacco amblyopia. 

Amblyopia is sometimes the earliest symptom of diabetes ; 
and, consc(iue!itly, it is of the utmost import aiu'c to examine the 
urine for sugar in every case of amblyopia where the ophthalmo- 
scopic appearances are negative, or where the only abnormality is 
atrophy of the optic papilla. 

The Treatment indicated is solely that for the general disease, and 
the prognosis for vision depends upon the amenability of the latter 
to treatment, and upon the extent to which organic changes in 
the optic nerve have advanced. 



CHAPTER XITI. 


Part /.--Oc'ui.Aii Diskasics and Symi’Toms ltablk to aoc'ompany Focal 
Diseahk of the Riiain. 

Part //.— Occlak Diseases and Symi'toms liable to accomt'Anv 
Diffuse Oikjank’ Diseases of the Bbain. 

Part 111 . — OciTLAB Diseases and Symptoms liable to accomfanv 
Diseases and Injuries of the Spinal Cord. 

Part i F.— Nervous Amblyopia, oii Asthenopia. 

Part V. — Vabtous Forms of Amblyopia. 

Part 1. 

OCULAR DISEASES AND SYIUPTOMS LIABLE TO ACCOMPANY 
FOCAL DISEASE OF THE BRAIN. 

Hemianopsia holj ; a, priv.; cjyjr, the iv/p).— This symp- 

tom consists in a loss of sight in one-half of tho field of vision— 
usually of each eye— conseipient upon a lesion either at the cortical 
ccntri* for visioii, or at the optic commissure (chiasma),or at some 
point in the course of the visual path in the brain between these 
two places. The tiu’in is not used for cases iu which one-half of 
the field is lost, owing to disease (detachment of the retinal, etc.) 
within the eye itself. 

In hemianopsia the line dividing the seeing from the blind 
half of the field passes vertically down the centre of the latter ; 
or, it lies a little to one side of the centre of the field, so as to 
admit of the centre being included in the seeing part ; or — although 
in other respects the dividing line lies in the centre of the field— 
the fixation point is circumvented by it, so as to leave that point 
free, as in Fig. 95 ; and this latter is the most common arrange- 
ment. All these varieties are termed complete hemianopsia. 

Furthermore, eases occur which are properly regarded as hemi- 
anopsia, and yet in which only the upper or the lower half of one side 
of the field is wanting. This is termed incomplete or partial hemian- 
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opsia. If all three visual perceptions be lost, the hemianopsia 
is called absolute (Fig. 95) ; but if only one (colour) (Fig. 96) or 
two (colour and form) be wanting in the defective part of the field, 
it is termed relative hemianopsia. Relative hemianopsia is the 
result of a lesion of less intensity than that which causes absolute 
hemianopsia. The vast majority of cases of hemianopsia are ab- 
solute. 

Homonymous Hemianopsia is the most fretjuent form. In it 
i he corresponding half— the right half or the left half— of Ihe field 
of each eye is wanting, as in Figs. 95 and 96. 

Bi-Temporal Hemianopsia is much less (“ommon. In it there is 

Left field Riglil Field 






Fio. 95 . — Case of Right Honurnywouft Ilemmunpsut, witli word-blind- 
aess. Tjine of denuircHtioii passing round fixation point. 


loss of vision in the outer side of each held, in consequence of loss 
of function in the mesial half of each retina. 

Superior or Inferior Hemianopsia, also called Altitudinal Hemi- 
anopsia, in which the upper or lower half of the held is blind, is ex- 
ceedingly rare ; and it is doubtful whether Nasal Hemianopsia has 
really been observed, although it has been described. In the latter 
form the inner side of the field of one eye only is lost. 

Cases of Double Hemianopsia are those in which, owing to a 
cerebral lesion on each side of the brain, both sides of each field 
are lost. Usually in these cases the functions of the yellow spot 
are spared with a corresponding small central field. Or, the whole 
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of one side of each field, and only half of the other side of each field 
may be lost. 

As hemianopsia can be caused by a lesion in the optic com- 
missure, or in the cortical cerebral centre for vision, or by one any- 
where in the long visual path between those two points, it will be 
convenient here to sketch 

The Course oj the Visual Path from the Retina to the Visual Centre 
in the Cortex of the Brain. 

Having passed along the optic nerve, the visual fibres coming 
from the mesial hslf of each retina, when they reach the optic com- 
missure, cross to the opposite optic tract, while those from the, 
temporal side of each retina are continued in the tract of the same, 
side. In other words, the visual fibres from the homonymous half 
of each retina — e.g. from the temporal half of the right retina, and 
from the mesial half of the left retina — pass wholly through the 
corresponding optic tract— in this case the right tract — on their way 
to the primary optic ganglia. Therefore a lesion, say, of the right 
tract, would cause loss of function of the corresponding half — the 
right half — of each retina, and the symptom would be blindness 
of the opposite half — the left half — of each field of vision, termed 
left homonymous hemianopsia. 

The primary optic ganglia are : — the external geniculate body, 
the pulvinar of the optic thalamus, and the anterior quadrigeminal 
body. It is the external geniculate body which receives the major 
portion o^ the fibres from the optic tract, and it is the only one of 
the primary optic ganglia, which undoubtedly is connected with 
the act of vision, for a lesion of it invariably gives rise to homony- 
mous hemianopsia. The fibres, which enter the external geniculate 
body, end there in fine branching terminals which are in relation 
with ganglion cells, the axis cylinders of which form the further 
centripetal path to the cortical centre for vision. But the main 
portion of these axis-cylinders, or fibres, passes into the pulvinar of 
the optic thalamus, which also receives direct fibres from the optic 
tract. Notwithstanding this anatomical fact, lesions confined to 
the pulvinar do not cause hemianopsia, and hemianopsia occurring 
with lesions of the pulvinar is due to interference with the functions 
of the external geniculate body, or other portion of the visual path 
outside the pulvinar. The anterior quadrigeminal body receives 
a small portion of the^optic tract fibres, but these are not visual 
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fibres, and lesion of this body is never attended by hemianopsia. 
From the external geniculate body fibres pass, by way of the retro- 
lenticular portion of the posterior limb of the internal capsule, to 
the optic radiation, a large strand of fibres which run in the central 
white matter of the hinder part of the cerebral hemisphere, and 
terminate in the cortex of the occipital lobe. Lesions of the optic 
radiation cause homonymous hemianopsia. Although fibres can 
be anatomically traced, passing from the pulviriar to the optic 
radiations through the rctro-lenticular portion of the internal cap- 
sule, yet lesions confined to the latter place do not cause hemianopsia, 
and it is evident that the true visual fibres pass directly into the optic 
radiation. 

The optic radiation sweeps back through the parietal lobe, on 
the outer side of the posterior horn of tln^ lateral ventricle, to reach 
the mesial surface of the oc.cipital lobe, where the cortical centre 
for vision is situated. 

The visual path thus is optic nerve, optic commissure, optic 
tract, external geniculate body, optic, radiation. 

Henschen, as a result of his clinico-patliological researches, would 
confine the cortical centre for vision to the middle part of the cal- 
carine fissure — the upper, or cuncic lip, representing the homony- 
mous dorsal retinal quadrants ; while the lower or lingual lip re- 
presents the homonymous ventral quadrants of the retina ; and 
Bolton and Brodmann have shown that the histological structure 
of this cortical region is highly specialised. Flechzig and others 
give a wider area to the visual centre, which may extend they say 
to the whole of the cuneus, and to the posterior part of the lingual 
gyrus. 

Lesions of the cortical centre for vision cause homonymous 
hemianopsia. In cases of hemianopsia due to lesions of the optic 
radiations or cortical centre, there is often a peripheral contrac- 
tion in the seeing side of the field due to diminished functional 
activity in the opposite side of the brain from that in which the 
disease is situated. 

That, in hemianopsia, the functions of the macula lutea are so 
often spared (Fig. 95), indicates the existence of some special arrange- 
ment of the visual path and cortical centre for this portion of the 
retina. Henschen’s investigations point to the maculo-cortical 
centre as being situated in the anterior part of the floor of the 
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calcarine fissure, and to the whole of each macula as being repre- 
sented in each maculo-cortical centre, causing an overlapping of 
nervous supply in those regions ; so that in a lesion of one cortico- 
macular centre the macular functions of each eye would continue to 
bo supplied by the cortico-inacular centre of the healthy side of the 
brain. Occasionally tin* double innervation is not present, and then, 
in a cortical lesion, the dividing line in hemianopsia due to a corti- 
cal lesion would pass through the fixation point. A sparing of the 
macular functions is also usual in lesions of the most central por- 
tions of the visual path. But in lesions of the peripheral portions 
of the optic*, radiation, of the primary optical centres, of the optic 
tracts, and of the optic commissure, the dividing line almost in- 
variably passes through this fixation point. It is therefore prob- 
sil)l(‘, that the point of decussation of the maculo-cortical fibres lies 
somewhere in the middle third of the parietal lobe. 

The Localisation of the Lesion in Cases of Hemianopsia is a sub ject 
of interest, and, in cases of cerebral surgery, it may bo of great 
practical importance. 

Lesions of the cimtrc of the Optic Conmisswe, injuring the crossed 
fibres, produce as their characteristic, symptom bi -temporal hemi- 
anopsia, which may be relative at first, beginning, for instance, 
as a hoiniachromatopsia, but later on becoming absolute. In some 
cases (basal Tueningitis, periostitis, hyperostosis) the diseased 
process comes to a standstill, and tln^ bi-temporal hemianopsia 
remains. But the disease usually extends to the uncrossed fibres, 
and ultimately causes complete blindness. Optic atrophy, often 
commencing on the inner side of the papilla, is nearly always present 
at some period of the disease. Other symptoms which may be 
present in lesions of the cliiasma are anosmia, paralysis of orbital 
nerves, and anaesthesia of the conjunctiva and cornea. The causes 
arc : fractures of the body of the sphenoid, cysts, tubercle, tumours, 
exostoses, distension of the floor of the third ventricle in cases of 
internal hydrocephalus, and, most frecpiently of all, tumours of the 
pituitary body. In the latter case proptosis, discharge of fluid 
from the nostril, and diabetes may be present. Syphilitic gum- 
mata may cause transient recurrent attacks of bi-temporal hemi- 
anopsia. 

In Altitudinal Hemianopsia the lesion must also, as a rule, 
be at the chiasma, encroaching on it from above or below. 8ym- 
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metrical cortical lesions mi^ht, and optic neuritis sometimes does, 
produce it. 

In Nasal Hemianopsia, too, the lesion must be at the chiasm a, 
and must be so situated in its outer anf:;le as to involve only the 
fasciculus lateralis or uncrossed fibres of the affected eye. The 
occurrence of binocular nasal hemianopsia is evidently almost 
impossible, implying, as it does, symmetrical lesion of the fas- 
ciculus lateralis of each tract. According to Henschen, a tumour 
in the external angle of the chiasma is apt to affect the crossed 
fibres as well as the uncrossed, and to produce a form of bilateral 
homonymous hemianopsia. 

Bi-temporal hemianopsia is a common and early symptom in 
Acrometjal/fD a disease associated with enlargement of the ])ituitary 
body. This form of hemianopsia, and general a,di])osis of the body, 
form the main symptoms in some cases of tumour of the pituitary 
body. 

In Homonymous Hemianopsia — which is the commonest form 
of the symptom — localisation of the lesion is a more difficult matter 
than in any of the other forms ; for here the disease c.annot be 
situated at the optic commissure, but may be in the optic tract, 
or in the visual centre, or anywhere in the lengthened course of 
the visual path which connects these two parts. 

Can we distinguish a complete and absolute hemianopsia, due 
to a lesion confined to the cortical centre for vision, from a similar 
defect in the field, due to a lesion in the optic radiation, external 
geniculate body, or optic tract ? We may conclude that the hemi- 
anopsia depends upon cortical lesion, if it be unaccompanied by 
hemiplegia, motor aphasia., or paralysis of cerebral nerves, as direct 
symptoms ; any or all of these are liable to accompany lesions of 
the occipital lobe as distant ’ symptoms. Pressure of a cerebellar 


1 The torni ‘ distant symptom ’ is suggosted in preference to tliose 
in common use — namely, ‘ indirect symptom ’ and ‘ pressure symptom.’ 
Wo cannot assume that tiiesc symptoms are less tlic direct result of the 
lesion than any of the others which are present ; and, in many instances 
at least, it is certain thati^iey cannot be due to pressure. In short, we 
do not know what produtes these symptoms — they may be caused by 
inhibition — wo only know that they are the result of interference with 
functions of parts of the brain not involved in the lesion ; and the term 
‘ distant symptom ’ (ionvej^s this idea sufficiently well without committing 
ns to any theory. The corresponding (Jerman term is ‘ Fernwirkung.’ 
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tumour niiiy interfere with the functions of the healthy cortical 
centre for vision. 

Aphasia, too, occasionally accompanies right cortical hemi- 
anopsia {i(\ due to a lesion in the left occipital lobe), although it 
is not easy to offer a satisfactory explanation of the fact. 

Cortical hemianopsia may be a distant symptom. Gowers has 
observed that, at the onset of many attacks of cerebral haemorrhage, 
hemianopsia is present as a distant symptom of a transitory char- 
acter— so transitory, indeed, that it docs not complicate attempts 
at locaJisaiion. Exc.(^pt under this condition, distant hemianopsii^ 


Un Field Hiqhl Field 



Fi(J. 0(j. — Dim, of Left Homonynumn Hemiacliromatopsia (colour vision 
only was lost in the dotted i)ortion ol loft half of each field), with absolute 
homonymous defects at A. Lino of demarcation passing through fixa- 
tion point. Associated witb partial mind-bhndness. Outer boundaries 
for colours in the right half of each field contracted and reversed. Outer 

boundary tor r(‘d - . . for blue for green Slight 

apoplectic attack . Lesion almost certainly in cortical centre. 

seems to be rare — a fact which enhances the localising value of 
the symptom. 

Cortical hemianopsia may be incomplete, the homonymous 
quadrant only of each field being wanting, if the lesion be con- 
fined to the upper or to the lower lips of the calcarine fissure 
(p. 359). 

In cortical lesions the hemianopsia is usually absolute. But 
the lesion may be such as to destroy only the colour-sense (Fig. 96), 
without afiecting the form- or light-sense. Again, the form-sense 
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may be lost in the half field along with the colour-sense, while only 
the light-sense is retained. Furthermore, cases of hemianopsia 
are on record in which, in part of the defect, both the colour- and 
form-senses were absent, but the light-sense present, while in the 
remainder of the defect all three visual perceptions were lost. 

It seems to l)e now proved that only a small portion of the Optic 
Badiation, can be regarded as consisting of visual fibres. A lesion 
of the visual fibres of the optic radiation might be distinguished 
from one in the cortical centre by hallucinations of vision occurring 
ill the former and not in the latter. 

The sym])toms, in addition to hemianopsia, due to disease of the 
External Geniculate which might serve todistingiiish the hemi- 
anopsia as being caused by a, lesion there, have nol, as yet been 
ascertained, the clinical evidence being indefinite. In these cases 
the dividing line almost always passes through the fixation point. 

With hemianopsia from lesions of the Optic Traci, the defect 
in the fields may be relative (hcmiachromatopsia) or incomplete 
(only homonymous ([inidrants being lost), or complete and absolute, 
and the dividing line almost always passes through the fixation 
point. Lesions of the optic tract arc, of course, apt to implicate 
the crus cerebri, and in that case hemiplegia of the opposite side 
of the body would be associated with the hemianopsia ---c.f/. lesion 
of the right optic tract implicating the crus would be followed by 
left homonymous hemianopsia and left hemiplegia. Symptoms may 
also be caused by implication of cranial nerves, especially of those 
which supply the orbital muscles (chap. xvi.). 

Atrophy of the optic nerve, or neuritis, according to the nature 
of the lesion, arc frequently present. 

A sign which has been held to be of localising value in lesions 
of the optic tract, is the Hemianopic Pupil (Wernicke’s pupil-symp- 
tom). Illumination of the amaurotic halves of the retina} produces 
a more sluggish pupil-reaction than when the light is thrown on 
the seeing halves, because the lesion being on the distal side of the 
corpora quadrigemina, the impulse cannot pass on to the centre for 
the third nerve. The difficulty of concentrating light on the blind 
side of the retina, without allowing the good side to be exposed 
either to diffused or to diascleral light is great ; and, unless it be 
obviated, the experiment is vitiated. Many authorities deny the 
possibility of overcoming this difficulty. Moreover, the experiments 
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of Hesfl which would show that the pupillo-motor area of the retina 
is confined to a region 4 mm. in diameter at the centre of the retina, 
and that the pupil-reflex cannot be excited by illumination of the 
periphery of the retina, throw further doubt on the practical value 
of this symptom, although it has occasionally been found, and 
we have observed it extremely well marked in a case of bi -temporal 
hemianopsia from tumour of the pituitary body. 

Wilbrand has proposed an aid in deciding whether the seat of 
the lesion in a case of homonymous hemianopsia be above the prim- 
ary optic centres (i.e. in the optic radiation or cortex), or in the 
optic tract, which he terms the Hemianopic Prism Phenomenon, and 
states he has found to be of practical clinical value. The patient 
faces a black wall on which a small white mark is made. One eye 
is closed, and the patient js directed to look at the mark with the 
other eye. A prism of about 12’^ or 14^ is brought suddenly before 
the eye, its base being so directed that the retinal image of the white 
spot may be thrown on that half of the retina which does not see 
(ej/. if the experiment be performed wdth tl)e riglit eye, in a, case 
of right homonymous hemianopsia, the inner half of the jotina 
being blind, the prism must be placed opposite the eye with its 
base inwards). At the same moment th(^ surgeon has to observe 
whether or not the eye makes such a movement as would tend to 
bring the retinal image again on the macula lutea {c.g. in the case 
above chosen the motion would be outwards) ; and, again, whether 
or not at the moment of rapid removal of the prism the eye returns 
to its former position. The prism must be brought rapidly before 
the eye, in order that the patient may not be able to observe the 
path of the moving retinal image from the macula lutea towards 
the boundary line between the seeing and blind halves of the retina. 
Those cases in which the boundary line is at or close to the macula 
lutea are the most favourable for the experiment. If a compensa- 
tory movement of the eye take place when the prism is held before 
it, then the path through the optic tract to the nuclear oculo-niotor 
centres is free, and the lesion must be situated above these centres — 
i.c. in the optic radiations or cortex. On the other hand, if there 
be no compensatory motion, the path for the movements of the eye 
from the retina to the nuclear centres must be interrupted. The 
explanation of this phenomenon is as follows : although the motions 
of the eye for the purpose of fixing visual objects are not, strictly 
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speaking, reflex motions, yet, in each individual they to a great 
extent become so by long usage, and are controlled mainly by the 
lower, rather than })y the cortical centres. Hence, so long as the 
path for these motions to the nuclear centre is uninterrupted, if the 
retinal image of the visual object be thrown by a prism on a non- 
seeing part of the retina, the necessary compensatory motion of 
the eye will be made by reflex action as it were, to bring the image 
again on the macula lutea. 

The Diseased Processes which cause a Lesion of the Optic Tract 
are : syphilitic gummata and syphilitic meningitis ; new growths, 
including tubercle ; wdnle softening and haunorrhage arc rare. 
Tumours of the optic thalamus, lenticular nucleus, or temporo- 
sphenoidal lobe may also injure the tract by extension or pressure. 

In hemianopsia the Prognosis for recoveiy of vision in the 
defective halves of the fields depends, of course, upon the nature 
of the lesion. But recovery is rare, especially in the most common 
class of cases — those, namely, which are due to cerebral apoplexy. 

In Right Homonymous Hemianopsia, wherever the position of 
the lesion may be, a greater difficulty in reading is experienced than 
in ](dt hemianopsia. This is due to the fact that we rc^ad from left 
to right ; and that, owing to the defect being on the right side, the 
word immediately following that at which the patient is looking 
cannot bo seen at the same moment. A lesser difficulty in reading 
occurs in cases of left homonymous hemianopsia — namely, when 
the commencement of the line following that which is being read 
has to be picked up, 

Word-Blindness is the term given to an inability to understand 
written or printed characters, although they and other small objects 
can be distinctly seen. Other visual objects arc named with ease 
(no visual aphasia). The patient can express his ideas in writing, 
or write from dictation, yet cannot understand what he has just 
written, nor can he copy written or printed words. He understands 
the meaning of spoken words, and the use of all objects around him 
(no mind-blindness). He can generally recognise individual letters 
with some difficulty. This is ‘ pure word-blindness,’ or ‘ sub-cor- 
tical alexia.’ When combined with inability to write spontaneously 
or from dictation, it is known as ‘ cortical alexia.’ The condition 
has been occasionally complicated with right homonymous hemian- 
opsia (Fig. 95). In those cases where an autopsy was obtained 
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the lesion was found in the left occipital lobe. Word-blindness 
with agraphia or cortical alexia is due, according to Dejerine and 
Wernicke, to a lesion in the centre for visual memory for words, 
which, in right-handed people, is the left angular gyrus and inferior 
parietal lobule. 

Congenital Word-Blindness is probably not a rare condition, al- 
though liable to be overlooked. It is shown to be present when 
it is found exceedingly difficult, or, in severe cases, impossible, to 
teach a child with healthy eyers, normal acuity of vision, and good 
general intelligence to read, sometimes even common words of one 
syllable, although he can learn to recognise them if permitted to 
spell them aloud. The (hdect is probal)ly due to im]>erfect develop- 
ment of the cortical centre for the visual meTnory for words in the 
left cerebral hemisplnu'e, wdiile the centre for the auditory memory 
of words is unimpairc^d. As a rule, except in the severest cases, 
numerals and music can be read. Hemianopsia is never associated 
with this state. The condition sometinu's runs in families. When 
the word-blindness is not very marked, ajid when it is recognised 
in childhood, a great deal can be done by careful, long-continued, 
and individual tuition to (ffiect a cure, 'riieso children should not 
be sent to school. (Jures are prol)ably brought about by stimula- 
tion of the defective word-raomory centre, or by development of 
the corresponding centre in the opposite side of the brain. 

Visual Aphasia consists in inability to name objects seen, the 
use of which is known. The objects can be named, if the natient 
be allowed to feel them even with his eyes closed. A few cases of 
this affection have been recorded, and in all there was right homony- 
mous hemianopsia. Alexia and agraphia sometimes coexisted. 

Dyslexia.— This symptom was first described by Berlin. In a 
wide sense it belongs to the aphasic group. It consists in want of 
power on the patient’s part to read more than a very few— four or 
five — words consecutively, cither aloud or to himself. The difficulty 
is not caused by dimness of sight, nor by pain in the eye or head, 
but simply by an unconquerable feeling of dislike or disgust, due to 
the mental effort. After a few words which can be well understood 
have been read, the book is pushed away, and the head drawn 
backwards and turned aside ; and then in a moment or two the 
patient may bo tempted to repeat the effort, but with the same 
result after a very few words have been read. The symptom comes 
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on suddenly, and has been usually the first sign of the presence of 
cerebral disease. Although in most of the cases the dyslexia dis- 
appeared in the course of a few weeks, either perniiinently or to 
recur later on, yet other symptoms soon followed its first onset, such 
as headache, giddiness, aphasia, hemianopsia, paralysis of the 
tongue, hemianicsthesia, hemiplegia, twitching of the facial muscles, 
etc. All the recorded cases had a fatal termination. The lesion 
was situated, in all but one of those cases where an autopsy was 
obtained, in the neighbourhood of Broca’s lobe. In one case the 
left hemisphere was normal, while the right hemisphere was ex- 
tensively diseased. 

Amnesic Colour-Blindness is a symptom which is most probably 
due to a lesion in the occipital lobe, int(‘rni])ting the ])aths between 
the centre for vision and the speech centre. lt> has always bium 
accompanied by right homonymous hemianopsia. In this condition 
the patient sees colours and can recognise them, and he can perform 
the colour tests, but he is unable to name each colour. 

Visual Hallucinations may occur in cases of homonymous 
hemianopsia in the blind side of the field only, and arc due to 
irritation of the visual-memory centre. Homonymous hemianopic 
hallucinations, persisting for years without licmianopsia, have also 
been observed. Visual hallucinations also occur viu'y occasionally 
in connection with glaucoma. 

Mind-Blindness, also called Optic Amnesia, is a symptom first 
observed by Munk in his experiments upon dogs. It consists in the 
loss of power of recognising objects, while the power of seeing them 
remains. A whip is seen by the animal, but inspires no terror ; a 
tempting morsel is seen, but excites no desire. The symptom was 
caused by destruction of a region situated chiefly in the posterior 
division of the second external convolution of the dog’s brain. 

It has also been observed in man. The patient fails to recognise 
the most familiar objects by sight. In one case the patient could 
not recognise his wife until he heard her voice. There are two forms 
ot mind-blindness — the cortical and the transcortical. In the 
former, the lesion is in the centre for memory ; and the patient has 
lost the power of visual imagination, and cannot describe visual 
objects from memory. In the latter, the connecting path between 
the centre for vision and the visual memory centre is interrupted, 
and the patient, though he can describe an object from memory, is 
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unabJo to rccoj^niso it when looking at it. Loss of the faculty of 
orientation is a form of mind-blindness. Hemianopsia is present 
in the ruajority of cases of mind-blindness ; and colour-blindness, 
compl(^t(‘, or liemianopic, is not unusual. The lesion has been found 
in the occipital lobe, usually on the left side, involving sometimes the 
parietal (convolutions. It usually consists in haomorrhage or soften- 
ing, and the symptom is conscciucntly sudden in its onset ; but it 
also occurs from tumours. Exhausting illnesses, by reducing the 
mental energy, may ])io(luce a condition of mind-blindness. 

Some {Uithors localise the centre for visual memory in the angular 
gyrus, whilst others take for it the whole of the occipital lobe, 
except the cuneus and its neighbourhood. 


PART II. 

OCULAR DISEASES AND SYIKLPTOMS LIABLE TO ACCOMPANY 
CERTAIN DIFFUSE ORGANIC DISEASES OF THE BRAIN. 

'Fhere arc organic diseases of the brain which are not focal, and 
which, as they attack extensive iv.gions of the brain substance, may 
be calhcd diffuse. Under the same heading may be placed some 
discvised cerelnal states which we cannot doubt are organic, although 
their pathology is as yet unascertained. It is proposed here to 
describe the points of ophthalmological interest which belong to 
soim^ of these diffuse brain diseases. 

Disseminated Sclerosis of the Brain and Spinal Cord.— Central 
(Colour Scotoma is the most usual defect of sight in this disease (Fig. 
97), and in a few cases absolute central scotoma is present. It 
is due to retro-bulbar neuritis (p. 34:3), which is now recognised 
to occur most commonly as a symptom of disseminated sclerosis. 
Irregular defects in the periphery of the fields — sometimes only for 
colour — or regular concentric contraction may be found. These 
defc^cts may be in one or in both eyes ; they most commonly come 
on very rapidly, and they often get better, or may, after a time, 
get (piite well. Even complete blindness, lasting as long as several 
months, occasionally occurs ; but permanent complete blindness is 
rare. The ophthalmoscopic appearances do not always coincide 
with the state of the vision ; for with marked defect of sight the 
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fundus ociili may l)e normal, or the vision may be normal, while 
the optic papilla looks diseased, or both sight and ophthalmoscopic 
appearances may be abnormal. The most common ophthalmoscopic 
change is a not very intense atrophic appearance of the whole surface 
of the papilla, or its ternpora] third alone may be afEected in this 
way. But in these latter cases, where the temporal third alone 
shows atrophy, a central scotoma is not necessarily present, nor 
are the papillo-macular fasciculi in the nerve diseased. In a very 
few cases optic neuritis becomes apparent at the papilla. The 
ophthalmoscopic changes may be present in both eyes or in only 


Left Field Right Field 



Kio. i)7. — (W oj DisHvmimitvd Sclerosix. In riglit liold a vt'ry small 
oentral scotoma foi' palci and ndtdivc tor whito. A mist hetoro tbo 

Jt.E. for fourteen days, otherwise strong and liealtliy. Kiindiis normal. 
V - 0/1 8. Exaggerated knee-reflex. No nystagmus, nor nystagmic twitch- 
iiigs. A week later nystagmic twitchings in (‘xti'onu* lateral positions. 
L.E. healthy. 

oue. UhthofI has shown by pathological investigations that, in 
disseminated sclerosis, disease can exist in the trunk of the optic 
nerve, without any abnormal ophthalmoscopic appeara]ices,()r defect 
of sight. Sometimes defects of vision and ophthalmoscopic changes 
precede all other symptoms by long periods, or they appear in the 
very early stages of the disease ; but more commonly they do not 
come on until other symptoms have been present for some time. 
In all cases of retro-bulbar neuritis exaggerated tendon reflexes, and 
other well-known signs of disseminated sclerosis should be looked 
for. At the commencement of the attack of defective vision, the 
24 
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patient complains of some pain on movement of the eyeball, and 
gentle pressure backwards of the globe causes pain in the back of 
the orbit. 

Nystagmus, isolated paralyses of orbital muscles, and nuclear 
paralysis, are derangements of the oculo-motor apparatus, which 
are liable to be present in disseminated sclerosis. Marked exterior 
ophthalmoplegia is rare ; but the paralyses of nuclear origin of 
wliich there can be no doubt, arc loss of conjugate motion to one or 
other side, and defective ])ow'er of convergence. Nystagmus is 
preserjt in about 50 per cent, ol tlie cases, and is eitlier of the ordinary 
kind or consists merely in nystagmic twitchings, more particularly 
at the extreme lateral positions ol tlie eyeballs. Very slight twitch- 
ings in these extreme positions are of no im]>ort, as they occur even 
in the liealthy state. As true nystagmus is an UTU'ommon symptom 
in other diseases of tlie general nervous system, it is of considerable 
value in the diagnosis. Nystagmic twitchings, while they do occur 
in other general nervous diseases, are more common in disseminated 
sclerosis than in any otli(‘r of these diseases. 

Disseminated scleiosis in its oai’ly stages is apt to be mistaken 
for hysteria, owing to tlie presence of such symptoms as transitory 
loss of power iji limbs, aphonia, convulsive seizures, hysterical 
jTUinner, and so on, and here the eyo-symptorns may come to our 
aid. In hysteria the ophthalmoscopic appearances are normal ; the 
fields of vision, if deranged, are cojitracted, central scotoma being 
rare, and when tlie fields are contracted the colour boundaries often 
do not recede in their regular order— the field for red, for example, 
may be wider than that for the other colours. In hysteria, again, 
it may be found impossible to examine the colour fields at all, all 
colours being named dark or black ; and finally oculo-motor dis- 
turbances rarely occur. 

Diffuse Sclerosis of the Brain,— In some rare cases of this disease, 
headache, vomiting, and double optic neuritis may lead to the 
diagnosis of cerebral tumour, an error in diagnosis which, with our 
present knowledge, it is impossible to avoid, unless there be .also 
focal symptoms that would point with certainty to a tumour. The 
mistake wall not often occur, as diffuse sclerosis of the brain is 
exceedingly rare. 

General Paralysis of the Insane. — Derangements of the intrinsic 
muscles of the eyeball, orbit.al paralyses, atrophy of the optic disc, 
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and mind-blindness are the eye-symptoms which may be found in 
this disease. 

The Pupl, The pupils are usually contracted in the early 
stages, and dilated at later periods, An early symptom is slight 
inequality in the pupils, with somewhat sluggish reaction of the 
wider one, and, also at an early period, there is apt to be loss of the 
pupil-reflex to sensory stimuli. Later on the larger pupil does not 
react to light at all, while its fellow does so normally, and sight is 
go{)d. The so-called paradoxical pupil-symptom is an early augury 
of coming paralysis, and consists in this, that when a strong beam of 
light is thrown into the eye with the focal illumination, the pu])il 
at first contracts fairly well, the?) dilates slightly, contracts again, 
and after a few such oscillations finally dilates widely, although the 
strong light still shines into the eye. The Argyll Robertson pupil 
is only found in some cases, and then usually in the late stages, but 
it does o(!casionally present itself in the initial stages. Sometimes 
the pupil is irregular in shape. 

Paralyses of Orbital Muscles.— Wem are of I'arer occurrence than 
paralysis of the pupil ; but the third and sixth nerves are occasionally 
paralysed even in the early stages, and in these stages, too, ptosis 
and transient nystagmus and twitchings of the eyelids may be seen. 

Optic Atrophy.— Thh is rare in general paralysis, and is then seen 
for the most part in the late stages. But it has sometimes come on 
in a very early period, and has even preceded every other symptom 
by several years. 

Mind-blindness occurs in cases of general paralysis, usually in 
the advanced stages. 

Amaurotic Familyidiocy,— This disease occurs in children during 
the first year of life, and most, if not all, of the cases recorded oc- 
curred in Jewish families. Family predisposition is strongly marked , 
as many as five children in a family of seven having been attacked. 
The causes which have been assigned are neurotic taint, blood 
relationship between. the parents, and traumatism of the mother 
during pregnancy. Syphilis does not seem to play any part in the 
etiology. 

The children are born sound and healthy, and continue to be so 
for some months. They then cease to develop mentally, and idiocy 
is gradually establivshed. At the same time paresis or paralysis, 
either flaccid or spastic, of the greater part of the body appears. 
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wliilc tlio reflexes may be deficient or increased, llyperaciisis is 
often present. A chief and very early symptom of the disease is 
loss of sight, ending in absolute blindness, with certain characteristic 
ophthalmoscopic appearances, and nystagmus and strabismus are 
sometimes present. A slowly increasing marasmus leads to a fatal 
termination before the end of the second year, as a rule. Waren 
Tay first observed the peculiar ophthalmoscopic appearances, and 
Sachs described the clinical history, general symptoms, and morbid 
changes in the brain. 

The ophthalmoscopic appearances are as follows : — There is 
at first no cliange in the optic discs. At the macula lutea in each 
eye there is a large white spot, rather diffuse, with softened edges, 
and about twice the size of the optic, papilla. In its centre there is 
a brownish-red, fairly circular spot, which contrasts strongly witli 
the white around it. This central spot, as Tay says, has not tlic 
appearance of a haiinorrhage, nor of pigment, but suggests a gap 
in the white patch through which the healthy structures arc seen. 
In sliort, tlic appearance reminds one of that seen in casi^s of em- 
bolism of the central artery of the retina (p. 322 and Plate VII. 
h'ig. 1). At a later })eriod, with complete amaurosis, atrophy of the 
optic nerve is found. 

In the brain the pathological changes consist in dejLwneration 
of the pyramidal cells of the cerebral cortex. In the pons and 
medulla oblongata, degeneration of the pyramidal fibres and of the 
fillet has been found ; and in the spinal cord, degeneration of both 
the crossed and direct pyramidal tracts was seen. Treacher Collins 
found mderna of the retina around the yellow spot, and Holden dis- 
covered disease of the ganglion cells of the retina similar to that 
in the cerebral cortc^x. The normal absence of the ganglion coll 
layer at the macula lutea, and the fact that it is thic.kest just around 
the latter, go far to explain the ophthalmoscopic appearances. 

Meningitis. — Inflammation of the cerebral meninges, of whatever 
form, and whether at the base or on the convexity of the brain, 
is liable to be accompanied by optic neuritis. When the meningitis 
is at the base, ocular paralyses, pain, or anaesthesia of regions supplied 
by the fifth nerve, and defects in the fields of vision from pressure 
on the optic, tracts or commissure, may be found. 

Acute Tubercular Meningitis , — In a small percentage of the cases 
of this form of meningitis miliary tu])ercles in the chorioid are present 
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(p. 226). Optic neuritis is more common than in any otlier form of 
meningitis, as are also orbital paralyses, in consequence of the ten- 
dency of this form to attack the base of the brain. 

Cerehro-S'piml Eye-syniptoins are often present 

both in the epidemic and sporadic forms of this disease. Swelling 
of the eyelids, conjunctivitis, and photopliobia are freepient, even 
in the early stages. The pupils may be unequal, contracted, or 
dilated. There may be ulceration of the cornea, parenchymatous 
keratitis, or deep purulent infiltrations. Retinitis and plastic irido- 
chorioiditis, followed by retinal detachment, may be found, or there 
may be purulent irido-chorioiditis, with purulent infiltration of the 
vitreous humour, going on to panophthahnitis. If the fundus can 
bo examined, optic neuritis or neuro-retiiiitis will often be seen, or 
thrombosis of the central vein, with retinal Inemorrhages. Each 
c])idcmic' of ccrcbro-spinal meningitis is apt to be associated with 
some one of these conditions as its special typo of eye-affection. The 
eye-affections in cerebro-spinal meningitis then are very grave ; 
but some of the cases of irido-chorioiditis do recover, with retention 
ol good sight. 

Traumatic Meningitis. — Falls and blows on the head which do 
not fracture the skull are hold by many to be ca])able of causing 
meningitis, and occasionally, the infiammatory pro(‘ess, reaching 
the optic Jierve, crce})s down it to the optic papilla, where it mny be 
diagnosed with the ophthalmoscope. 

Hydrocephalus.- -Well-marked papillitis, or neuritic atrophy, is 
sometimes found in congenital hydrocephalus, or in the hydro- 
cephalus which makes its appearance in infancy ; and it would 
])robably be more common, but for the compensation for the in- 
creased intra-cranial pressure, which distension of tlie sutures and 
iontanelles must provide. In the acquired hydrocephalus of later 
life, optic neuritis passing over to optic atrophy is the rule ; and 
such cases may closely simulate an intra-c-ranial tumour in all their 
other symptoms as well. Bi-temporal hemianopsia is apt to be 
pres(mt, owing to pressure on the optic commissure by the distended 
floor of the third ventricle. 

Infantile Paralysis. — Hemianopsia has been noted in a very few 
cases of this affection ; and papillitis, with some orbital paralysis, 
has also been seen, but usually there are no eye-symptoms. 

Paralysis Agitans. — In some cases a fine vibratory tremor may 
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be noticed along the margin of the upper lid, especially when the 
eyes are closed, and the lids will be found to be unusually rigid on 
an attempt being made at passive opening of them. The slowness 
of muscular action in other parts does not affect the motions of the 
eyeballs. If a patient be called on to look in any direction, the 
eyes are instantly turned, while the head slowly follows them. 

Epilepsy. — A visual aura is more common than any other special 
sense aura in idiopathic epilepsy. It may take the form of sub- 
jective sensations of lights, colour, flames, megalopsia or micropsia, 
etc. ; or visual hallucinations may occur ; or there may be simple 
homonymous hemianopsia. Where epilepsy is due to organic brain 
disease, a visual aura, occurring always in homonymous sides of the 
fields, is important, as indicating the occipital lobe as the region of 
the brain in which the discharge originates. At the onset of ap 
epileptic fit, there is often conjugate lateral deviation of the eyes 
to the opposite side of the body from that on which the convulsions 
commence, with rotation of the head in the same direction, while 
subsequently the eyes may suddenly be turned in the opposite direc- 
tion. The condition of the pupils varies, often even in one and the 
same fit. At the onset they are usually normal or contracted ; 
but during the tonic spasm they become dilated, and remain so 
until consciousness returns. The pupillary light-reflex is lost — a 
point of importance in the diagnosis of a true epileptic fit from an 
hysterical attack, in which latter it is retained. After a fit, rapid 
changes in the size of the pupil may sometimes be seen, and these 
are valuable as evidence of the fit having been a genuine one. The 
ophthalmoscopic appearances during a fit vary in different cases. 
In some they are normal, in others there is marked pallor of the disc 
and contraction of the blood-vessels, and , again, in.others the papilla 
is hyperjemic and the retinal veins enlarged. Optic neuritis and 
optic atrophy do not belong to epilepsy ; and if found they can 
be regarded only as complications. Between attacks the fundus 
may be normal ; but it is not unusual to find a high degree of hy- 
persemia of the retina and papilla, which may continue for some 
days or hours, or may even become chronic. The fields of vision 
after a fit, and sometimes as a permanent state, are concentrically 
contracted ; or there may be colour-blindness, and the central 
acuteness of vision may be reduced. The state of the fields is a 
valuable aid in the detection of simulation. Transitory amblyopia 
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(migraine, scotoma, etc.) is more frequent in connection with epilepsy 
than under any other condition. It may precede the true attack 
})y years, or it may occur with, or for an liour or so before, the fits, 
or it may be substituted for them. Inasmuch as this transitory 
amblyopia is often attended by disturbances in speech, or in the 
intelligence, or by passing paralysis, and as both eyes are usually 
attacked by it, frequently in the form of homonymous hemianopsia, 
it is obvious that its cause resides in the visual cortex. Occasiomilly 
the blindness is monocular, and must then be referred to disturbancii 
in the circulation of the retina or optic nerve. It is held by somc 
authorities that, given a predisposition to epilepsy, irregularities 
in refraction may at times prove the exciting cause of the disease ; 
and that cases of epilepsy occur, in which the attack is induced by 
the undu(! strain put upon the muscular apparatus of the eye by 
reason of an abnormality of refraction. They also hold that, if 
correcting glasses be worn by tliese patients at a sufficiently early 
period, the fits will cease, or at least in a considerable proportion 
of the cases. Further investigations on this subject are r(5(|uircd, 
especially as concerns the permanence of cures. 

Chorea. — It is probable, that in some cases, at least, of this 
affection, cerebral embolism may be taken as the cause. Several 
instances of embolism of retinal vessels have been seen in immediate 
connection with the onset of chorea. 

In chorea the eyes participate in the irregular jerky motions, 
and the spasm may be so unequal in the two eyes as to cause, 
brief diploiiia ; although, not being constant, it is little heeded by 
the patients, and is rarely mentioned by them. 

Part TIL 

OCULAR DISEASES AND SYMPTOMS LIABLE TO ACCOMPANY 
CERTAIN DISEASES AND INJURIES OF THE SPINAL 
CORD. 

Tabes Dorsalis. — Amongst the ocular complications to be found 
in this disease, Atrophy of the Optic Nerve (p. 350) is the most serious. 
It occurs in about 20 per cent, of the cases, and commences more 
frequently in the pro-ataxic period than subsequently. Rarely it is 
the first symptom, preceding all spinal symptoms by from twQ to 
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twenty years, and it does sometimes commence in the later stages 
of locomotor ataxy. Coming on in the pre-ataxic stage, optic 
atrophy seems very often to have, as it were, a favourable influence 
on the spinal disease, th(i spinal symptoms already existing becoming 
ameliorated or disappearing, while the further progress of the disease 
is retarded or averted. It is indeed rare for tabetic patients who 
go blind at an early stage of the disease to become ataxic later ; 
but if the ataxy be once well marked, it does not improve with a 
subsequent development of o])tic atropliy. It sometimes occurs 
that t}i(‘ onset of optic atro])hy in one eye precedes that in the other 
by {i long interval, even by many years : but usually the eyes are 
afleeted simultaneously, or at a short interval. The relation be- 
tween the ()])tic ati()})hy and the spinal disease is not as yet well 
understood. The atrophy is probably merely a manifestation of 
a diseased process in th(^ o])tic nerve, similar to that which attaidvs 
the posterior columns of the cord. 

Parabjsis m}(l Alaxi/ of Ike Orbital MiJisclcfi . — Paralyses of orbital 
muscles in locomotor ataxy occur in about 30 per cent, of the cases. 
They usually appear in the pre-ataxic stage, and even as an initial 
symptom, and are of two kinds — namely, the transient paralysis, 
which lasts a few days or weeks, and may recur ; and the permanent 
paralysis of one or two muscles. Diplopia is produced by these 
paralyses, and is often the svmptom which first induces the patiimt 
to see his doc tor. Tln‘- sixth nerve is the one most commonly para- 
lysed ; but the third jhmvc is also often paralysed, including the 
branch to the levator palpcbrie, with resulting ptosis. IjOSS of 
])ower nf convergence is often ])resent in coinmemung tabes, and 
double exterior ophthalmoplegia, as well as double sixth-nerve 
paralysis, is sometimes seen ; and there can bo no doubt but that 
all these three conditions, and probably also some of the other 
oculo-rnotor disturbances in tabes, are often of nuclear origin. But 
the orbital nerves may, it is found, undergo atrophy without their 
nuclei being altered, and probably, therefore, some of the ocular 
paralyses here are due to peripheral neuritis. 

Ocular ataxy is another not infreipient symptom in tabes. It 
is sometimes erioneously called nystagmus ; but nystagmus is a 
constant oscillatory motion of the eyeballs, both while tiie eyes are 
at rest, and when they arc looking at an object, and is extremely 
rare in tabes. In ocular ataxy, so long as the eyes are at rest, there 
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is no oscillation oi twitcliinj> ; but as soon as an object is can‘fully 
looked at, and especially if followed when in motion, and more par- 
ticularly at the end of the latter, a slight twitching of the eyeballs 
is seen. It may be found in any stage of tabes. 

Pn'pillary AUeratums—Kyo^\i^ is the usual state of the puj)!! 
in tabes, and is held to be due to ])aralysis of the pupil-dilating fibres 
from disease in the front part of the a.(|iieduct of Sylvius. Tin* 
myosis is often extreme, or ‘pin-hole,’ as it is then termed ; yet 
the pupil may react to liglit and on convergence. The pupil may 
be of jiormal size in tabes ; })ut myflriasis, except as part of a third- 
nerve paralysis, is rare. Again, both in the early and later stages, 
tlie pupils may be of different sizes. 

The Argyll Kobertsoii pupil is an important symptom of tabes. 
It consists in this, that, even with normal or fairly good vision, the 
pupil, although as a, rule e(n\tracted, does not respond to the stimulus 
of light by further contraction, or but slightly, yet does become 
more contracted on convergencii of the visual axes (or on accommo- 
dation). Myosis need not necessarily be jiresont with the Argyll 
Robertson pupil ; the pupil may lie of normal size or ddated. The 
symptom is one of thos(^ most regularly found in tabes. It is often 
an early or initial symptom, and it continues through all the stages 
of the disease. It is occasionally jiresent in one (‘.ye only, and is 
sometimes (juite wanting. The pupillary n^action on convergeiute 
alone in advancijd optic atrophy must not be mistaken for an 
Argyll Robertson pupil. 

Neither the Argyll Robertson pupil nor primary optic atrophy 
occurs in peripheral neuiitis, a disea.si* which is liable to be some- 
limes mistaken for tables. 

Paraljjsis of Ammimodoiion witliout jjaralysis of the sphincter 
iridis is a rare symptom in tabes. It is more common in the late 
than in the early stages. 

Narrowimj of the Palpebral Fiasure, due to a shght drooping of 
the eyelids, hardly to be called ptosis, sometimes occurs in talms 
along with the myosis. It is held to be due to paralysis of the 
sympsthetic (sympathetic ptosis), is usually binomdar, and the fre- 
(]uency of its occurrence increas(\s as the disease advances. 

Twitchings in the Orbicularis Muscle for some Moments after 
Closure of the Eyelids may sometimes be observed in tabes. Similar 
twitchings may occasionally be seen in some other nervous diseases, 
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and even in health, but less well marked. Probably their marked 
character in tabes is due to very slight facial paralysis, and the 
consequent imperfect power of closing the eyelids. 

Hereditary Ataxy (Friedrich’s Disease) presents few eye-symp- 
toms, a fact of some diagnostic importance. Ocular ataxy (p. 376) 
is the only one which occurs with any constancy. Optic atrophy is 
of such rare occurrence in the disease, that it can hardly be reckoned 
as OTie of its symptoms. Paralyses of orbital muscles do not occur, 
nor do(‘,s any pupil-syjnptom. 

Myelitis. — Apart from the inflammation of its meninges (cerebro- 
spinal meningitis), of wliich mention has already been made (p. 373), 
acute inflamraation of the cord may be associated with optic neuritis. 
The optic nerve seems usually to become inflamed before the spinal 
cord, but the myelitis may precede the optic neuritis, or optic nerve 
and spinal cord may be simultaneously attacked. The relation of 
the optic neuritis and myelitis to each other is, doubtless, nothing 
more than that each is a manifestation of the presence in the system 
of one and the same toxic influence. Rheumatism, epidemic in- 
fluenza, and syphilis are amongst the causes assigned in some cases, 
while in others no cause could be assigned. If the cervical portion 
of the cord is inflamed, pupillary symptoms — irritation mydriasis or 
paralytic myosis-~aro apt to be present. 

Syringomyelia. — Concentric contrjvction of the field of vision 
without ophthalmoscopic changes, is the one eye-symptom some- 
times present in this disease. It is not quite certain whether this 
abnormality of the field is due, at least sometimes, to attendant 
hysteria, or is always a symptom of the organic disease as such. 
Inequality of the pupils has sometimes been noted. 

Myotonia Congenita (Thomson’s Disease).-~In somecases of this 
rare disease the external musculatiire of the eyes affords symptoms, 
although the intrinsic muscles are never disordered. The opening 
and closing of the eyelids may be difficult — they cannot be closed or 
opened at one stroke, successive jerky motions being required to effect 
closure or opening. As in Graves’ disease, when the eyes are open 
the upper lid is apt to be retracted, and the upper lid does not readily 
follow the downward motions of the eyeball. Transitory amblyopia, 
or even amaurosis, has been noted in some cases. 

Acute Ascending Paralysis (Landis's Disease).— Eye-symptoms 
are rare in this disease, but there ma,y be paralysis of some of the 
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orbital muscles, paralysis of accommodation, mydriasis, or loss of 
the light-reflex. 

Injuries of the Spinal Cord.— The condition which used to be 
known as railway spine, but which is now better styled traumatic 
neurosis, and is due to mental shock rather than to organic lesions 
of the brain and spinal cord, is accompanied freciuently by certain 
functional eye-symptoms, of which the chief one is a contraction of 
the field of vision similar to that found in some cases of hysteria. 
In those much rarer cases of organic injury to the cord, or of myelitis, 
or of hjcmorrhagc in, or inflammation of, its membranes, following 
on railway and other accidents, organic eye-disease seldom results, 
although optic neuritis and optic atrophy w^ero at one time held to 
be frequent consequences of these injuries. If the lesion be in the 
lower cervical region of the cord, the pupils are apt to be contracted 
from sympathetic paralysis. 


Part IV. 

NERVOUS AMBLYOPIA, OR NERVOUS ASTHENOPIA. 

We find Nervous Amblyopia, or Nervous Asthenopia, for the 
most part in connection with three functional disorders of the neivous 
system — namely. Neurasthenia, Hysteria, and Traumatic Neurosis. 
Many observers, it is true, hold that these three conditions ought to 
be regarded and treated of as hysteria, that the term neurasthenia is 
quite superfluous, while traumatic neurosis is merely hysteria caused 
by shock. This is not the place to enter into a discussion on this 
question; and it need only be said that while these various states of 
the nervous system are admitted on all hands to have much in 
common, and also to merge insensibly into each other, yet typical 
cases of each arc sufficiently differentiated to make it justifiable and 
convenient to retain all three in our minds, as separate clinical 
entities. 

Neurasthenia may be described as abnormal susceptibility of the 
nervous system to fatigue from mental or bodily exertion ; while in 
hysteria the symptoms depend upon idea, the essence of hysterical 
conditions being that ideas too easily excite abnormal changes in 
the organism. 
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Tho defects of vision which accompany these disorders are, like 
all their other symptoms, purely functional— i.c. they do not dcj)end 
on any organic disease in tho retina, or other portions of the visual 
apparatus, but merely u})on derangement of the functions of these 
parts. Consecjuently, there are no ophthalmoscopic changes in the 
fundus oculi. 

In the following, the derangements of vision most liable to be 
found in each condition will be pointed out, but here it is desirable 
in the first instance to state them in a general w'ay. (kimplete 
blindness of one or both eyes may be found, but is rare ; a, dimin- 
ished, but fluctuating, acuteness of vision is more common, the effort 
or desire to see well being often the signal for the acuteness of vision 
to fall, and objects disappi^ar Irom sight if looked at long. Attacks 
of defective sight, too, may come on suddenly without any provoca- 
tion, accompanied by positive vS(‘otomata, and may last ior some 
minutes. But tho most remarkable, im])ortant, and characteristic 
symptom is comauitric contraction of the fields ol vision. It is 
almost always necessary, in order to ascertain the pri'sence of this 
symptom, to examine the tields with th(‘ pin’inu'ter— no rougher 
method will answer— and it is im])oi‘t.ant to use a test-object of not 
more than mm. square. Ooncentric contraction of the tields is, w'o 
know, a symptom in o])tic atrophy and in glaucoma ; but, while in 
tliosi^ diseases the contraction usually advances with mori* or less 
deep re-entering angles directed towairds the fixation jioint, in 
nervous aanblyopia the contraction is about (ujual in degree in each 
meridian, and hence the seeing portion of the field which is left 
presents a somewhat circular shape (Fig. 98). This sliajie of the 
field with normal ophthalmoscopic, appearances is pathognomonic 
of tho condition. The contraction may be but slight, or it may 
approach to wdthin !(/’ or 5^’ of the fixation point. It is almost 
invariably present in both eyes, but it is often more marked in one 
eye than in the other. 

Associated sometimes with this concentric contraction, and some- 
times without it, is a phenomenon known as the fatigue field. It 
consists in this, that if the test-object be brought from the periphery 
towards the fixation point in each meridian successively, the out- 
side limit of the field conies nearer to the fixation point on each 
successive meridian examined, without regard to the part of the 
field in which the examination is commenced. Or, if the test- 
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object bo broiiglit in the horizontiil nieridinn from tlie peripliory 
on, say, the temporal side across the field until it disappears on 
the nasal side, and the points of entrance and of exit noted, and 
the object be immediately carried back on the same meridian until 
it disappears on the nasal side, and the entrance and exit again 
noted, and this manamvi-e repeated five or six times; should 
fatigue be present, it will be shown by the j)oints of entrance and 
(^xit coming nearer and jiearer to the fixation point on (‘ach journey 
—in short, the field is becoming more and more contracted. This 
method of taking the field in these cases is useful, too, as showing 
whether at the beginning there is any concentric contraction of the 
ji(^ld. These two modes of examination are practically the same ; 
a,nd the reason for the form of fields Ihey are intend(‘.d to brijig 
out is, that the long(U- in each case Ihe examination is continued, 
the more fatigmul does the nervous visual apparatus (be it cerebral 
centre, or retina, or both) ))oconie, and this exhaustion is most 
marked iji the peripliery of the field. In the normal state, the 
boundary of the fit'ld is not much affected by tlie length of the 
examination. 

In addition to contraction of tlie visual field, inversion of the 
colour fields is often present, th(‘ field for red b(‘coming the largest 
(Fig. 12). This sign may also sometimes be found in cases of 
C(U’(d)ral tumour. 

Ring-form and island-like defects in various parts of the field, 
which come and go, are r(^cognised as functional defects, and cannot 
be confused with the continuing central scotoma of toxic amblyopia 
due to disease in tlie papillo-macailar fibres. In addition to the 
defective sight, or contraction of the fields, or fleeting scotomata, 
there are often other eye-symptoms ])res(mt, such as weakness of 
accommodation, or of the internal recti, or some derangement of the 
fifth or facial nerves. 

While functional derangements of vision, as distinguished from 
those due to organic disease, are what are here under consideration, 
yet it is very necessary to state that visual defects due to organic 
disease may sometimes be aggravated by functional blindness. In 
tabes with optic atrophy, for instance, the contraction of the field 
may become suddenly increased with the occurrence of some mental 
worry or intercurront general illness, and become restored again to 
its former dimensions with the return to a calmer state of mind or to 
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improved health. In homonymous hemianopsia, as already men- 
tioned, til ere is often a peripheral contraction in the seeing side of 
the field, which can only be due to diminished functional activity in 
the opposite side of the brain from that in which the disease is situated . 

In the three disorders of the nervous system mentioned, the 
symptoms may, in a given case, remain confined to the nerves which 
are associated with the various functions of the eye ; but this is 
rare. It is more common to find also symptoms provided by the 
derangement of functions in other parts of the nervous system. 

Nervous Amblyopia in Neurasthenia. — School -(‘hi Idren and those 
of that ag(i are very liabhi to become neurasthenic. They are brought 
to the physician with the complaints that tlu^ sight is confused, that 
print disappears as they look at it, that nmding causes the eyes to 
smart and run over watcT, and that it brings on headache. If the 
patient be reejuired to read aloud he soon sto])s, complaining that the 
words are running into (wdi other, and the book is then brought 
closer to the eyes ; then a few more words are read, and the book is 
brought still closer, until, finally, it is nearly in contact with the 
nose ; and then further attempts to see are made by twisting the 
head about, turning the book towards the light, frowning, and so 
on. Obviously what causes this difficulty in reading is a rapid ex- 
haustion of the accommodation. Insulfic'iency of the internal recti 
is also often juesent, and would contribute to the dilficultyof use for 
near work'. The eyes are often emnmtropic, and the amplitude of 
accommodation is normal. Examination of the fields may dis- 
cover them to be concentrically contracted, and the fatigue field, 
too, is frequently present. With these asthenic symptoms there are 
often symptoms of exalted sensibility of the visual apparatus, such 
as photopsije (bright spots, coloured balls, glittcu'ing surfaces, etc., 
before the eyes), a prolonged continuance of the after-images of 
objects, increased sensitiveness to daylight, and still more so to 
artificial light, and visual hallucinations (heads, animals, passing 
shadows, etc.). In the neurasthenia of school-children eye-symptoms 
often predominate, but other nervous symptoms are nearly always 
present, such as hallucinations of hearing, states of uncalled-for 
joyous excitement, or of mental depression, or of irritability of 
temper. Vertigo, a tendency to weep, some loss of memory, and 
insomnia may all, or any, of them be present. The patellar reflex 
is usually increased. Patches of diminished sensation may be found 
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here and there over the surface of the body, although completely 
anaesthetic patches, or hemianaesthesia, are rare. 

In school-children complaints of difficulty in reading suggest 
malingering in many instances, but it is not wise to adopt this view 
without good grounds for it. An examinatioir of the fields may set 
the question at rest, for neither the concentrically contracted field 
nor the fatigue field can be malingered. 

The neurasthenia of adults manifests itsc^lf, .so far as eye-symp- 
toms are concerned, less in the use for near work than is the case 
with school-children. In them, moreover, the contraction of the 
lields is usually slight, while the fatigue fii'ld is well marked. 
These patients complain of unpleasant and paiiifnl s(‘i»sations in 
and around the eye, such as creeping sensations and boring jiairis 
in the orbit, stabbings in the eyeball, a sensation as if the eye 
w(*re turned round in the liead, and uneasy feelings attending the 
motions of the globe. The eye may be very painful on pressure 
at some one spot without apparent cause ; and ther(^ an^ often 
uncomfortable sensations of cold, burning, or dryness under the 
lids. If there be an error of refraction it is difficult to find 
glasses with which the patients will bo content, the bridge and 
wings of the fraTues annoy them with tlieir sliglit pressure, whih^ 
tlui reflection of light from the margins of the eye-pieces causes 
dazzling. The patients are very sensitive to any bright light. 
The central acuteness of vision is usually normal, but use of the 
eyes for near work causes headache, often m the form of a ham- 
mering in the temples, or a sensation of pressure on the vertex. 

Treatment.— Tinted protection spectacles. Abstinence from use 
of the eyes for near work, A general tonic treatment, including 
cold sponge baths when they can be borrie, l>racing air, plenty of 
exercise in the open air short of fatigue, early hours, and easily 
digested diet. As regards drugs, strychnine and iron are those 
from which most can be expected. 

Nervous Amblyopia in Hysteria.— Nervous and^lyopia, or ner- 
vous asthenopia, in hysteria is often very similar to that in the 
neurasthenia of school -children, except that the difficulty for near 
work is even greater. Tonic blepharospasm and partial paralysis 
of orbital muscles may accompany it. The field of vision is com- 
monly more contracted in one eye than in the other, or the con- 
traction may bo very marked in one field, while the other field 
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is jioi’jiial or neiirly so. lii neunistlioniii the contraction is usually 
about ecjual in each cyo. Inversion of the colour fields is often 
jjresent in hysterical amblyopia, so that tln^ field for red is wider 
than that for blin^. Orientation is rendered more difficult by the 
hysterical tluin by the neurastlumic field. A hijj^h decree of blind- 
ness or (',ven coinjilete amaurosis may attack a neurasthenic school- 
child for a few minuti^s ; but in hystc,ria su(*h attacks, which may 
occur in both ey(‘s, but aie usually confined to one eye, are likely 
to last for weeks, or months, or lon|»cr. In the amblyopia of 
hysteria, we may find, that an eye, whicdi cannot see moderately 




Fig. S)H. — ( of Hi/Hten^i. Fxtremo and absolute contraction of 
each held— llit‘ l('l't more so Hum the riiiiit - for white. Owing to the 
small (hiiUMisioiis of the lields the colour lujunduru's could not he ascer- 
tained 

sized ty])e, is enal)l(‘(l to do s(' by placing any plane glass as 
s])cctacle,s be! ore the eye Such ati occurrence does not mean 
that the patient is tnii lingering ; it shows, rather, that the psy- 
chical inhibition to the function of sight in the eye has been 
withdrawn by the sugg(istion provided by the spectacles. 

With monocular amblyopia, or amaurosis, there is usually hemi- 
anaisthesia of the same side of the body as the blind eye ; or, if 
there be nrerely contraction of the fields, there is often heiniau- 
fcsthcsia on the side of tho, most contracted field. 

The pupils vaiT much in these cases, and even in one and the 
same case from time to time. They may be normal, or wide and 
immovable, contracted, or of different size in each eye. 
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Nervous Amblyopia in Traumatic Neurosis. One of the most 
important and most constant of the symptoms of traumatic neurosis 
is concentric contraction of the field of vision. Yet it is often absent, 
and, when present, is not always sutricicntly tv^ncal in form to enable 
it to be utilised in the diaj^nosis. It is rarely so pronounced as 
to interfere with orientation, and must be sought for with the ])eri- 
meter to determine its presence. The boundaries for the colour- 
fields arc affected even more than that for white, and consequently 
the tests for these boundaries may discover the contraction more 
readily than examination of the boundary for wliite. The colour 
boundaries arc often inverted, luit colour-blindness is seldom present. 
Tin; defect in the field is usually to bo found in both eyes, and if 
there be hemiainesthosia it is on the side of tlie most contracted 
held. Tt is an important fact that the contraction of the field may 
lie the only deran^mment of sensation, either s])ecial or ^emual. 
The contraction is liable to contimio for months or yciirs, and to 
become more marked for a time, as the result of any passing mental 
disturbance. The fatij’ue field, too, is present iii some cases of 
traumatic neurosis. 

As rej^ards other ocular symptoms in traumatic neurosis : the 
pu])il-reflox is usually normal, but is o(*casionally wanting’, and a 
dilferiiiice in size of tli<^ juipils may sometimes be noted ; paralyses 
of orlhtal muscles a,r(5 rare, but insullicicucy of the internal recti is 
not um'omrnon ; sensations of sparks, colours, and wavinoss bofoie 
the eyes are sometimes complained of ; jihotopliobia, and sensa- 
tions of dazzling with tlioir resulting blepharospasm, may be 
present. 

It is not desirable to rest content with one oxamination of the 
field of vision which may prove negative in its result, for it is oidy 
shown thereby that on that particular occasion the field was normal. 
At a later period a defect may bo discovered. 

Part V. 

VARIOUS FORMS OF AMBLYOPIA. 

Transitory Hemianopsia, or Scintillating Scotoma.— This affec- 
tion is characterised by (1) symmetrical defects in the fields of vision, 
usually of the hemianopic type, and (2) vibrating or scintillating 
25 
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luminous sensations, which after a short time disappear, and are 
followed by an attack of (3) migraine. In fact, the visual troubles 
belong to the symptoms of migraine. 

The scintillations and defects in the fields, cither of which may 
occur first, commence over a small area, generally near the centre 
of the field, and gradually widen out ; the flashing increases in 
intensity, and often assumes a zigzag shape, like fortifications, at 
the periphery of the defect in the field. This defect may exist as 
symmetrical scotomata, complete or partial homonymous hemi- 
anopsia, or even altitudinal hemianopsia. In some cases the scintil- 
lation may be absent, while in others the attack of migraine does 
not follow. The ocular symptoms, which last for a period varying 
from a few minutes to half an hour, are not accompanied by any 
changes in the fundus oculi, and nearly always end in complete re- 
covery, but a few cases have been recorded in which the hemi- 
anopsia persisted. Vertigo, nausea, or sickness, and even slight 
aphasia sometimes accompany the headache. 

This affection occurs most fretjuently in intellectually active 
individuals ; fatigue, long reading, and hunger have been known 
to bring on attacks. The symptoms are probably due to distur- 
bances of the circulation in the occipital lobe. 

TreatmcMt should be directed to the cause of the migraine. Ly- 
ing with the head low, or stimulation of the circulation by wine or 
nitro-glyccrine sometimes cuts short an attack. 

Congenital Amblyopia. — Tliis condition is not very uncommon. 
Ophthalmologists, in tlio course of their practice, meet with persons 
in whom the vision of each eye is below the normal standard, even 
with perfect correction of any error in refraction, and who declare 
that they never have seeii better, and that their sight is not get- 
ting worse. Still more common is congenital amblyopia in one 
eye. As a rule the field of vision and the colour-vision are nor- 
mal, but cases occur in which there is contraction of the field, 
with defective colour-sight. 

The OpUhalmoscopic Appearances are normal. 

Amblyopia during Pregnancy. — The disturbances of vision which 
occur during pregnancy are seldom functional, with the exception of 
occasional hysterical cases. They are for the most part due to 
urasmia (p. 388). But there does seem to be a small class of cases 
in which a functional amblyopia special to the period of pregnancy 
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occurs. Whether this is due to toxic effects, or to disturbances of 
nutrition, or to disturbances of circulation has not been deinrminod. 
Piocovery takes place after the birth, and sometimes even before it. 

Reflex Amblyopia is said to have been observed, and chiefly 
ill ('onncction with irritation of the fifth pair; especially of its dental 
branches. Carious molar teeth are reputed to be its frecpient cause, 
usually with severe toothache, but sometimes without it. The 
defect of vision may be confined to the side of the carious tooth, 
and is nearly always most marked on that side. It is said that it 
nay be of extreme dofireo, vision bcin^ reduced even to the merest 
,'<;rcoption of light. 

More generally recognised than amblyopia, as tbc I'esult of tooth- 
ache, are: hyperresthesia of the retina, photophobia, subjective 
sensations of light, and diminution in the amplitude of aceomino- 
dation. 

All these symptoms, even amblyopia of the severest f ypo, dis- 
appear when the dental affection is relieved. 

Many cases are on record in wliich wounds of the sn])ra-orbitfil 
nerve were looked on as the cause of amblyopia or of amaurosis ; 
Imt it is by no moans certain that an ophthalmoscopic examination 
would not have afforded another explanation in many of these cases. 
Yet, even nowadays, many hold that wounds of the supra-oibital 
region can produce amblyopia, as cases are said to have been cured 
by division of the nerve involved in a cicatrix that was tender on 
pressure. 

The O^hihdimoscofic Affewrances in reflex amblyopia are normal. 

Night-Blindness.—Tliis is a well-recognised symptom of the 
disease known as Retinitis Pigmentosa (p. 318). An instance of 
congenital night-blindness in five members of a family of ten children 
without ophthalmoscopic signs, has come under the notice of one 
of us ; and Richter, quoted by Lawrence, observed a similar instance. 

But the condition to be considered here is Acute, or Idiopathic, 
Night-blindness. 

The patients can see well in good daylight ; but on a very dull 
day, or in the dusk of evening, or by indifferent artificial light, their 
vision sinks very much more than that of persons with normal eyes. 
They are then unable to see small objects, which are quite plain 
to other people, and in a still worse light they fail even to recognise 
large objects visible to every one else. This peculiar visual defect 
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is duo to iinperfoct adaptation power of the retina, and not to defec- 
tive li^ht-scnse, as is sometimes stated. 

Conjnnctivitis and xerosis of the conjunctiva (p. 90) are often 
present in acute nij^lit- blindness. Some ol)stu‘vcrs have found 
rnicroc'occi and lnu-illi in the conjunctiva in these cases, and have 
regarded tliese organisms as the cause of the conjunctival affection. 
It seems now more proba})le that they are merely secondary to the 
xerosis. 

The connection hctvveeu night-blindness and xerosis conjunctiva 3 
remains to be explained ; ]>ut it is likely that they are both results 
of one cause. 

Acute night-])lindness is often the result of long-continued dazzb 
ing by very bright sunlight, or of lengthened exposure to bright 
firelight (c.ry. in foundries), and it is proba])le that in many, if not 
in most, instances o1 this affection, defective nutrition of the system 
plays the chief role in rendering tlnj patients liable to it. Thus, 
in scorbutus, acutci niglit-blindness has been frequently scon, when 
the patients have been ex])os(‘d to strong glares of sunlight. It is 
common in an epidemic form in Russia during J^ent. 

Trcatmvni consists in jirotection from light ■ iji sliort, in complete 
darkness for a ti nu; -and tlnui gradual n'turn to ordinary daylight ; 
while the system is to strengthened by carc^ful dietary and suit- 
able tonic mediciiu's, especiallv cod-liver oil. 

Ursemic Amblyopia. This is most commonly seen in connection 
with the ne])hritis of jiregnancy and scarlatina, but may occur in 
any case of urjemic- poisoning. It is met with in the acute forms of 
nephritis, in which albuminuric retinitis is not so liable to occur. 
The blindjiess is usually absolute, and may come on suddenly, or 
witli a shoit jirevious stage of dimness of vision. It lasts from 
twelve hours to two or three days, and may recover completely, 
but in some cases a central scotoma remains. 

The Ophthaiwoscopic Appeamnevs arc negative. 

Trmtmmt can only be directed to the general condition. 

The Prognosis for vision is good, as it alw'ays recovers if the 
patient’s life be spared. 

Pretended Amaurosis. — Malingerers rarely pretend total blind- 
ness of both eyes, and such cases can often only bo detected by con- 
stant observation of their actions. 

The presence of pupillary reflex is not a complete proof that the 
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patient sees, for it would be compatible with a cortical lesion causing 
total loss of sight. 

The crossed diplopia test (vide infra) may be employed to detect 
malingerers of this class ; for if both eyes see, the one armed with 
tlie prism will rotate inwards for the sake of single vision, while 
if both eyes be blind, no such motion will take place. Again, if 
the malingerer’s own hand be placed in various positions, and he 
be asked to look at it, he will in all probability look in some other 
direction ; whereas a truly blind man usually makes a fair attempt 
at directing his eyes towards his own hand. 

Pretended monocular amaurosis can generally bo detected by 
the Diplopia Test. If the malingerer be made to look, with both 
eves open, at a lighted candle placed some feet off, while a prism with 
its base downwards is held before the admittedly good eye, he will 
say he sees two images of the light one over the other. Were bo 
blind of one eye he would not sec two images. 

Another method — the Crossed Diplopia Test— consists in holding 
a prism of some 10'' or 12° with its base outw'ards before the pre- 
tended blind eye, when, if it secs, it will make a rotation inwards for 
the sake of single vision, an effort which a blind eye would not make. 

Alfred Grjcfe’s Method. — In this test the pretended blind eye is 
covered with the surgeon’s hand from behind the patient, while with 
the other hand a prism (about 10°) is held base down before the good 
eye, so that its edge may pass horizontally across the centre of the 
pupil. Monocular double vision results, as the rays pass through 
the upper part of the pupil normally, while through the lower part 
of it they are refracted downwards by the prism. The double images 
stand over each other. If now the hand which excludes the pretended 
blind eye be rapidly removed, while at the same moment the prism 
is moved upwards, so that the entire pupil is covered by it, a ma- 
lingerer will still see double images standing one over the other ; 
but now the diplopia must be binocular. 

Harlan’s Test consists in placing a trial frame on the patient’s 
nose with a very high lens — say -j- 14 D — opposite the good eye, 
by which means it is excluded from distant vision, and a plane glass 
—or a O' 25 D convex or concave lens, which of course would not 
materially interfere with its distant vision — opposite the pretended 
blind eye. The patient then, believing there is much the same kind 
of glass before each eye, will read the test-types ; and if it be now 
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desired to expose the deception, the pretended blind eye is excluded 
from sight, and the malingerer will then bo unable to read the test- 
types. 

Snellen’s (Coloured Types may also be used for this purpose. 
These types are printed in green and red. If a person be really blind 
of one eye, he will, of course, see both the greeii and the red letters 
with the good eye. But if a green glass be held before the good eye, 
the rays from the red letters will be excluded, and lie will now only 
see the green letters ; or with a red glass the red letters alone will 
be seen. A malingerer may be detected by holding liefore his ad- 
mittedly good eye a gi(‘en glass ; and if he now still see the red 
letters, it must be that he does so with the so-called blind eye. A 
good modification of this lest is Haselbury’s test types, of which 
the letters are composed of black and wdiite portions. The 
diploscope and diaphragm tests (chap. XVI.) are also useful. 

It is well to have this variety of tests, in order that they may b(^ 
used to corroborate (‘ach other. 

Erythropsia (tpvOpo^, m/) — Red Vision. Alarge numberof cases 
of this remarkable allection are on record; indeed, it will have come 
under the notice of nearly every ophthalmic surgeon of any experi- 
ence. The majority of the cases have been subjects of successful 
cataract operations, whilst the remainder have possessed normal 
eyes. In some cases th.e red vision remains only a few mijiutes, ajid 
does not again return ; whilst in others it appears every day for a 
short time, for weeks or months ; and, again, in others it continues 
for several days, and then disappears lor good or recurs at intervals. 
In the aphakic cases it does not usually appear for weeks or months 
after the removal of the cataract, and in one casc^ the interval was 
two years. During the attacks the patients see all objects of a 
deep red colour, and occasionally of a purple or violet hue. In no 
instance is the acuteness of vision affected either during or after 
the attacks. 

A quite satisfactory explanation foi* the affection has not yet 
been offered. Possibly it is due to over-excitation of the visual 
nervous apparatus — it may be of the visual centre, or of the retina — 
set a-going by exposure of the eye to light which is rich in ultra- 
violet rays, as in high mountain altitudes, along with other favour- 
ing circumstances, especially general over-excitement of the body 
or mind. The normal crystalline lens absorbs the greater part of 
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the ultra-violet rays which are present in the daylight at ordinary 
altitudes. Consequently the retina of an eye which has been 
operated on for cataract is deprived of this protection, and is liable 
to the irritation caused by these rays. 

TreMment seems to have but little effect. Protection of the eyes 
from light has not been of use. Bromide of potassium internally 
seems to have done some good in those cases where it was tried. 
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ELEMENTARY OPTICS. 



§1. Thk light from a luminous point travels m all directions in divi’rging 
straight lines which are call(*d rays, 'riie anghi ludwoen the ouhTinost 
rays which ])ass thi’oiigh an aperture (A J5, Kig. 9D), or fall on a givim 
surface, is the naaisun^ ol tlie di\ergenee of the rays. '.I’his divergence 
diininish(38 as tin' distance of the luminous point, from the surtace on winch 
the liglit falls, incnMises until it iinally becomes so small that the rays 
may be considered to be iiarallel. In a strict mathematical sjmisc, rays 
can only be parallel when the luminous jioinl from winch they come is 
at an infinite distance ; but, in ojihlhalmological jiraclice, rays jiroceedmg 

from any ])oint at a dis- 
tanc(‘ of () met res, <u‘ more, 
from the (‘ye niav be re- 
gard(‘d as parall(‘l when 
th(‘y nsieh the ])U])il. 
Under natural conditions, 
rays eiitiahig th(‘ (‘y(‘ art' 
lather diN('rg(‘nt (objia-ts 
n(‘ai‘er the pujul than (i m.) 
or paralh'l ; but. they are 
iK'Vor coinergent, unless 
rendered so by artificial 
nu'ans (lenses, mirrors). 

§ 2. AVhen light falls 
on an opa([ue object, some 
of the rays are absorbed, some are ndlected in an irregular or dilTuse 
manner, Pcndca’ing the object visible, while otlu'i s an^ regularly I'eflevti'd 
according to the anuaint. of jiolisli on the surface of the object, but none 
pass through it. When the object is transparent, the majority of the rays 
pass tlirough, but are bent or refracted it the velocity of tla* light bo 
diminished in its passage througli the object — that is to say, if the optical 
density of the latter be greater tlian that of the surrounding medium. 

§3. Refraction, then, is the deviation which a ray of light undergoes 
when it passes from one hoinogeneous transparent medium into another 
of different density. The only rays which are not refracted are those 
perpendicular to the surface (A 13, Fig. 100). All others are deviated to- 
wards the perpendicular when passing from a rarer into a denser medium, 
and away from the perpendicular when travelling in the opposite directien. 
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Fjo. 99. The rays from D, w Inch is further 
from A 13 than C!, have a smalha- angle of 
divergence. TIk' parallel rays, E E, are suj)- 
posed to come from a point infinitely distant. 
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111 Fip. 100 tho incidont ray, 1 H, travelling from the rarer medium (air) 
int(» the denser medium (glass), is bent towards the perpendicular, P, 
in tlie direction H R, and would continue in this path as long as it remained 
ju the denser medium ; i is the angle of ineidenee and r the angle of re- 
traction. If the ray R H were to pass hack in the opposite direction 
Iroiu tlie glass into air, it would he deviated away from the perpimdicular, 
in the direction H 1. The path of the ray, therefore, is tlie same in eitlau* 

direction. 

§ 4. Index of Refraction.- 'Phe more optically dense a medium is, 
tln‘ greater is its refractive power. The relative refraetivi' power of a 
ni\cn siihstanee is called tho index of refraction of the suhstance, air 
being generally taken as lh(‘ unit. A mc'dium, Ihi'reforo, liaving a greater 
density tlian air vill have, as index, a nuinher gr(*ater than unity; tho 
mdex ol crovn glass, for instance, is P5. Tho rornea and the vitreous 
iuimonr have the same index as water, namely 1 ’.‘111, while that of tho 
(■r\slalhne lens, us a whoi<‘. is l’4ll. 

The refractive ])o\\er d<‘])cnds on tho 
ditTeu'Mco bt'tweeii tlu' indices of the 
two nuMha ; for examiilo, in the eye 
ihe (‘ornea has a greater efioct than 
lh(‘ liais, although it has a lower re- 
tr«ietiV(‘ mde\ than llu' latt(*r, lu'cause 
the difh'renee between air and the 
eoi'iiea IS grc'Uter than that hetwi'on 
the media (aipieous and vitreous) and 
th(' lens which Ik's m them. 

§ 0 . Plane Parallel Surfaces (Plane 

Glass) hounding a ti’aiisparent mi‘dmm 
cause meredv a latiual displaeiMiuMit of 
the ra\s without changing their diree- 
tioii, il tlie lirsl and last iiKulia are, 
the same. In Fig. 100, (' D F (1 may 
he taken to ri'jin'sent a piece ot glass 
with 2 »arallel sides t- 1) and F (r, with 
air on each side,. W'hen the emergent ray, R K, [)as.ses out again into tho 
air it is refracted away from the iKM’jiendicailar, Y', and as the angles 
I and ar(‘ ('qual, and tho ])(‘rj)endiciilars P anti are parallel, the ray 
F Iv IS parallel to its original path J H, and suffers only a lateral dis- 
lilactMutnit, w hich increases with the thickness ol tlu' plate. Hut the rela- 
tive direction of tho rays is not changed; they retain tlu' iiarallelism, 
divergence, or convergence, which tli(\y possessed htdoro tlit'ir passage 
through the platti ; liciico no images arc formed by iilano glass, and ob- 
jects seen through it are unaltered 111 size and shajie. 



Fkj. 100. — Refraction at a 
plane surface. The surfaces C 1 > 
and F (I lieing jiarallol, the 
emt'i’gtMit II Fi IS parallel to the 
incident niy I Jl. 


Prisms. 


§ 6. Prisms are refracting media limited by plane surfaces which 
are inclined at an angle, as in Fig. lOl. The thin edge is called the 
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Apox, a is the Kofracting Angle, while the thick part opposite the 
apex is the Base. In passing through a prism a ray of light under- 



Fio. 101. — Refraction by u 
prism. Tlio rays from O are 
displaced towards tlio base, but 
0 appears to an observer at R to 
bo displaced towards tlio apox. 



Fig. 102. — Showing 
'parallelism or diverg- 
ence of rays unaltered 
by their passage 
through a prism. 


goes a douhlo refraction towards the base. The ray 0 is deflected 
towards the porpondicular on entering the prism, and away from it 
on passing into the air at the side B A, the deviation being towards 
the base in each case. 

An object seen through a prism sams to he displaced towards the 
apex ; for example, an eye placed at R receives the ray K R coming 
from 0, and imagines it to bo at O' in the prolongation of R E. 
The deviation wliich the ray 0 has undergone is shown by the angle 
d (angle of deviation). In prisms made of crown glass, with an 
index of refraction of 1’5, the angle of deviation is equal to half the 
angle of the prisms. Fig. 102 shows that, as in plane glass, the rela- 
tion of the rays to each other is unaltered 
in their passage through a prism. 

§7. Numbering of Prisms— Prisms 
are numbered according to the size of 
the refracting angle (a, Fig. 101), which is 
expressed in degrees ; we speak of prisms 
of r, 2°, etc. 

This method of numeration is not quite 
accurate, because the deviation depends, not 
only on the angle of the prisms, but also on 
the refractive index of the glass composing 
it ; hence, two prisms having the same number will not produce the 
same amount of deviation, or be of the same strength, if the kinds of 
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plass of which they are made have different refractive powers. It has, 
therefore, been proposed to number them according to the angle of 
deviation (d,Fig. 101), expressed either in Contrads or in Prism-Dioptres, a 
eentrad being a deviation {d. Fig. 103), the arc (C T) of which is of the 
radius, while in the prism-dioptre it is the tangent (A T) which is the 
of the radius (Fig. 103). Tlie three methods are, however, equivalent for all 
practical purposes. The siinjilest plan would bo to indicate the deviation, 
and not the angle of tlie prism, in degrees. 

§ 8. Recognition of a Prism and the Base-apex Line.— Prisms 
used in ophthalmic practice are usually out round for convenience 
of placing in trial frames, but the thick base and thin apex are 


C 



Fig. 104. — Prism hori- 
zontal, vertical line only 
displaced. 


c 



Fig. lO."). — Pnsm held 
obliquely, both vertical and 
horizontal lines displaced. 


sufficient to distinguish them from lenses or plane glass. In weak 
])risms this is not so evident, but they can always be recognised by 
the displacement wliicli they cause when an object is seen through 
them, by quickly putting the prism up before one eye, the other 
being closed, or if the prism be rotated before the eye, an object seen 
through it will be observed to move in a circle, following the dis- 
placement of the apex. Figs. 104 and 105 show a simple method of 
detecting fhe displacement, and at the same time of ascertaining tlie 
exact position of the apex and base. The prism is held at a short 
distance from the eye opposite two crossed lines, vertical and hori- 
zontal (the bars of a window-sash, say), so that they can be seen 
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outside the edge of the glass as well as through it. If, as in Fig. 105, 
the apex and base, A, and B, are exactly horizontal, then the portion 
of the vertical line C D seen through the glass will alone be dis- 
placed towards the apex ; but if the prism be oblique both lines 
will be displaced as in Fig. 104. 

§ 9. Effect of a Prism on Binocular Vision —When a prism is 
placed before one eye, both eyes being open, the immediate effect is 
to cause double vision or diplopia, which either persists, or is over- 
come by an effort of one of the orbital muscles. In Fig. 106, the 
image of the object, 0, falls on the macula lutea, M, in the left eye 
(L), but instead of falling on the macula, M, in the right eye (R) it is 
displaced by the prism, towards the base of which it is refracted, to 

a point B on the retina, which is 
not physiologically identical with 
M in the left eye, and 0 now 
appears to the right eye to be at 
O', in the prolongation of B P, 
and the patient sees two images, 
one with each eye. An uncon- 
scious effort is then made by 
the patient to bring the macula , 
M, into the position B. This is 
accomplished by the action of 
the Ext. Rectus (R E), and thus 
single vision is again obtained. 
If desired, by increasing the 
strength of the prism until the 
diplopia can no longer be overcome, the strength of the muscle, 
in this instance the Ext. Rectus, can be estimated. It will be 
observed also, that when, in order to correct the diplopia, the axis 
of the eye has moved into the position P B, the convergence of the 
eyes is diminished, and therefore the effort of the internal rectus 
muscle must to a certain extent bo relieved. From this it follows, 
that the muscle towards the apex of the prism is brought into 
action, while the muscle towards the base is relieved. The rotatory 
prism, composed of two prisms of equal strength, in contact, and 
rotating in opposite directions, is a useful instrument for measuring 
’•poses, as by its aid values of from 0° up to the strength of both 

it; obtained gradually. Maddox’s double 

eame amov 



Fig. 106. — Binocular diplopia pro- 
duced by a prism. 
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prisDi is also very convenient for producin^^ diplopia (see Latent 
Deviations, chap. xvi.). 

§ 10. Uses oS Prisms —1. By the production of diplopia, prisms 
can bo used, («) to test the strength of muscles, (h) to detect latent 
deviations or insufficiencies of muscles, (c) to strengthen weak muscles 
by exercise, {d) to test binocular vision, (c) to detec't feigned blind- 
ness of one eye. 2. For the purpose of correcting or measuring the 
diplopia in paralysis, or insufficiencies of orbital muscles. 

§ 1 1. Prescribing of Prisms.— In practice prisms of more than four 
degrees can rarely ho worn by patients, (twing chiefly to the weight 
and colour effects of higher numbers. Tlie position of a prism placed 
before an eye is indicated l)y reference to its base, vjj. Vi\ base 
up, down, in, or out, as the case may be. 

Lenses. 

§ 12. A lens is a ])ortion of a transparent, refracting medium 
bounded by two surfaces, one or both of which are curved. It 



Fia.107. — Convergent Fia. lOS. — Divergent 

effect of a convex' or -f elfect f>f a coiieavo or — 

l(‘ns. F, principal focus. lens. ])riHeij)al focus. 


may be spherical, or cylindrical, or it may be compound -that is to 
say, spherical on one surface and cylindrical on tlj(‘ otlier. 

§ DL Spherical Lenses are bounded by splierieal surfaces, a,nd 
therefore tlieir action is the same in all meridians ; they are, either 
convex or concave. Convex spherical lenses may b(i n^garded as 
composed of prisms with tlicirbascstogother(Fig. 107) and are thickest 
in the centre. They converge parallel rays of light, and bring them 
to a point or focus. Concave lenses, on the other liand, arc like 
prisms wuth their apices together (Fig. 108), and are thinnest in the 
centre. They cause parallel rays of light to diverge. Convex 
lenses are positive, and arc indicated by the sign + (plus). Concave 
lenses aie negative, and marke,<l with the sign ~ (minus). The 
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former placed in front of the eye add to its refractive power, the 
latter diminish it. Fig. 109 shows the different kinds of spherical 



Convex or +. 

Conmre or— I 

Plu no convex 



Plano - conca ve 

Hi convex 



Bi concave 

Corn i.x iitcnuscuc> 
{pen Si 'o/nc Ivno' 



Concave nicnistus 
I'cnsi opu' Irn.s 


Fia. 10 9. — Different forms of spherical lenses. 


lenses in use. In the convex meniscus, the convex surface has 
a shorter radius of curvature than the concave ; whereas in 
the concave nieniscus, tlie concave surface has the smaller curve. 
Meniscus lenses are also called pcriscopic around ; (tkoituv^ 

to lool'), because (with the concave surface towards tlie eye) they 
produce less distortiuu i-owards their edges, and conso(j[uontly permit 
a greater excursion of tlie eye. 

§ 14. Axesof Spherical Lenses.— The Principal Axis of a spherical 
lens (P A, Fig. 1 10) is the line joining the centres of curvature of the 
surfaces, and the point 0 in the centre of the lens on the principal 
axis is known as the Optical Centre. Any ray passing through the 

optical centre, except along 
the principal axis, is called 
a Secondary Axis, and it 
emerges parallel to its origi- 
nal direction (NE is parallel 
to S S'). In thin lenses the 
slight displacement may be 
neglected, and the second- 
ary axes may be considered 
to pass through the optical 
centre without any devia- 
tion. These statements 
^*ply to both convex and concave lenses. 

§ 15. Principal Focus of Convex Spherical Lenses.— Thepoint to 
g J.h parallel rays of light converge after passage through a convex 



Fig. 110.- -Primary and secondary axes 
of a lens. 
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Iciis is callt^d the Principal Focus of the lens, and the distance of 
tliis point from the lens is its focal lenj^tli (Fig, 111). Pays of light 
diverging from the principal focus 
pass out parallel on the other side 
of the lens. Kays {a c, Fig. Ill), 
parallel to the principal axis, have 
their focus on this axis, while those 
A\hicli are parallel to a secondary 
axis (A S, Fig. 112) are brought to a ^ 

I ,cus on the secondary axis at a 
point (S), where it cuts the perpen- ions. 

(licular line passing through the 

principal focus (principal focal ]dane) The stronger the lens the 
more the rays are refracted, and tliereforc the shorter is the focal 

length (Fig. 113). 

§16. Conjugate Foci are foci 
which arc so related tliat rays from 
one of tluun pass to the other and 
vice versa. For instance, tlie con- 
jugate focus of ])arallel rays (or in- 
finity) is tlio principal focus, and 
the latter is again the conjugate 
Fig. 112.— Rays A and B, focus of infinity. 

parallel to the secondary axis § 17 . Real, 01 Positive, Conjugate 
A S. Jito in the focal plane ^ LenS.-Wo have 

now to consider what happens to 
rays which diverge from points on either side of the principal 
focus ; namely, points farther from, or nearer to, the lens than the 
prineipal focus. In Fig. 1 14 the rays from 
the point 1 farther from the huis than the 
principal focus F, converge to 1', beyond 
F, on the other side of the Ions, and form 
an image there, which is real and can be 

received on a screen. When the point Fio. 1 13.-Tho stronger 
from which the rays diverge approaches lens (2) has a shorter 

nearer to F, say at 2, then the conjugate focus, 1^ 2. 

focus moves farther away to 2', until, 

when the point reaches the principal focus F, the conjugate focus 
has moved away to infinity, and the rays are parallel. It will be 



Fig. 112. — Rays A and B, 
parallel to the socorulary axis 
A S, unite in tho focal plane 
F P at S. 


Fig. 1 13. — Tho stronger 
lens (2) has a shorter 
focus, 2. 
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noticed that in this case the conjugate foci are on opposite sides of 
the lens, but that they move in the same direction. 



§ 18. Virtual, or Negative, Focus of a Convex Lens. - Wlum rays 
proceed from a point nearer to the lens than the princi])al focus F, 
the angle of divergence being greater than at F, the lens is not 
sufficiently strong even to render tliem parallel, and they therefore 



1 15.— Virtual, or negative, conjugal 
foci of a convex lens. 


continue to diverge after 
their passage through the 
lens, but not so much as 
before. In Fig. 115, the 
rays coming from P, inter- 
nal to tln^ principal focus, 
F, are rendered by their 
])assage through the lens, 
L, less divergent tha,n be- 
fore ; but, being divergent, they cannot come to a. focus. To 
an observer at C, however, looking through the lens, the rays A 
and H would seem to come from a point P', in the direction of 
their prolongation. P' is the conjugate focus of V, but it is virtual 
as opposed to iv.ii], and is negative, or on the same side of the lens 
as P. ][ we consider tlic rays as 
travelling in the opposite direc- 
tion, A and B with a convergence 
towaids P' will be focussed at P. 

§ 19. Foci of Concave Spherical 
Lenses. — A concave lens renders 
parallel rays divergent. InFig. 116, 
rays A and B, parallel to the 
principal axis 1* X, diverge as if they came from F, which is the 
principal focus of the lens. Kays from a near point will be rendered 
still more divergent, and will appear to proceed from a point still 



Fto. 1 10. — Principal focus of a 
concave lens. 
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closer to the lens than the principal focus, F ; but, in all cases, 
the conjugate focus will be apparent or virtual, and also negative, 
or on the same side of the lens as the point of light. Convergent 
rays are rendered parallel by a concave lens, if they converge to- 
wards the principal focus on the otlier side of the lens, and divergent 
if the point towards which they converge is farther from the lens 
t han the principal focus. They still remain convergent, but less so 
than before, if the point towards which they converge is closer to 
the lens than the principal focus. 

§20. Images formed by Spherical Lenses consist of foci, each of 
wliich corresponds with a point in the object, and of whicli it is tlio con- 
ju^jrale focus. 'Dio imago i.s real when the rays forming it actually meot 
and can bo received on a scrc'cn ; it is virtual when it does not in reality 
pxist, but is formed by the imaginary liackward prolongation of tbo rays, 
and (‘an only bo seen liy looking through the lens. 

§21. Method of finding the Position and Size of an Image formed by 



k’jo. ] 17. — Image of a given point O formed by a convex lens. 


a Spherical Lens. — In order to find the po.sition of tbo imago of a point, 
say 1)1' O, Fig. J17, formed by a Icn.s, first draw the secondary axis O I, 
vlnch jiassea through tho optical centre vitbout deviation. Tbo image 
will 1)0 formed on this axis at a point where the otlu'r rays proceeding 
from 0 intersect it. Two other rays (tbo iiatbs of which are known) 
can be utilised ; O A parallel to tbo jirincipal axis will puss through the 
principal focus Fj, and the imago of O will be at T, where A 1 moots 0 1, 
or 1 can be found means of tbo ray O C, which passes through the 
principal focus, Fj, and therefore becomes parallel to the jirincipal axis, 
taking tho direction C I. In the following examples, tlio ray 0 A only 
will bo used. 

§22. Rea! Inverted Image formed by a Convex Lens.— When an 
>bject is farther from the lens than the principal focus, an inverted image 
is formed on the opposite side of the lens, as in Fig. 118, and the image is 
equal to the object A C, and at the same distance from the lens, if tho object 
he at twice the focal distance from the lens. The image is larger if the 
26 
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object be closer tlian 2F (e d is the imago of D E), and smaller if it be 
farther than 2F (I) E is the image if c d bo tlio object). The closer the 



Fio. U8. — Kctil inv(‘rk*d imago formed l)yaoon\ox Urns when tlus 
object is farthiu' Irom the lens tliaii the j)rmcij)al focus. 


object is to th(* ])i‘incii)al foeiis,fli(‘ largra- Ihe iiruige It is in tins way iliat 
the imago is produci'd m tlie indirect nit'lhod of oplithalmoscopy. 

§ T.l Virtual, Erect, and Magnified Image formed by a Convex Lens.-- 
When till' oliject, C IJ (Kig. Ill)) is closi'r to tlii‘ lens than tlie j’lriiiciiial 
focus Fi, an (‘rect, magnilied \irlual image, c d, can Ix' simmi on looking 
at tlio object tlirough tlic' l(*nH. Ah th(‘ of>|(‘ct approaches the li'iis, say 
to JS F, the image, n becoiiK's smaller; in otlua* words, the virtual, 



Fuj. 111). — Virtual en'ct and maguitied image iornu'd by a convi^x 
lens, when the object is closer to the lens than the [irmcipal focus. 

like the real inverted image, increases in size the ni'arer tlie objia’t is to 
Fi. It is in this way tliat a convex lens is used as a magnifying glass. 

§24. Images formed by Concave Lenses are always erect, virtual 
and diminished. The nearer the object is to the lens the larger the image. 
In Fig. 120 the point c or image of C is found at the intersection of S K 
(prolonged back to the principal focus, F) with the secondary axis CON, 
and d c is the image of 1) E. 

§ 25. Optical Defects of Lenses.—!. Sphemal Aberration, In 
§ 15 it is stated that parallel rays after passing through a lens unite 
in one point at the principal focus. Now this is practically the case, 
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if only a small area of the lens, near the axis, bo utilised, say, by 
moans of a ‘ stop ’ or diapbi’af^m, but as more of tlic periphery of 



Fiu. 120. — Virtual oreot and diininisliod imago formt'd 
by a conoavo lens. 

tlie lens is taken in, the rays become increasingly refracted, and 
cut the axis correspondingly nearer to the lens (Fig. 121). Hence 
when a larger portion of the lens is used, the image is rendered in- 
distinct.. Spherical aberra- 
tion is presimt in the eye, 

:ilt hough to a certain extent 
corrected by contra, ction of 
the pupil. 

2. iliromaiie Ahemiiion. 

- 'rin^ spectral colours, of 
which white light is com- 
posed, are refracted in differ- 
ent degrees by a lens, the red rays being the least and the violet 
I Ik; most refrangible. This tends to give a coloured border to 
the images formed by the lens. This jilnMiomenon is known as 
chrom.itic aberration. Jt can be corrected by making a compound 
lens of two kinds of glass having different colour dispersing powers. 
Such a correction is necessary in many optical instruments, but 
it IS not rcijuu ed for spectacles in which the chromatic aberration 
IS not noticeable. Its presence in the eye, however, can be easily 
demonstrated. 

§ 20. Cylindrical Lenses. — A lead pencil is a good exam])le of 
a cylinder, the lead running down the centre being its axis. Any 
lines on the surface, parallel to the axis, are straight lines, whereas 
sections at light angles to the axis arc always curved. If a slice 
were taken off the surface of the pencil, in the direction of its length 
or axis, and a round piece cut out of it, it would represent a convex 
cylindrical lens. A cast of the surface of the pencil would form a 
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jf^ave cylinder. Cylinders only act in the direction of their cur- 
“^ature— that is to say, at right angles to the axis. A cylinder 
has no effect in the direction of its axis. Eays entering in the plane 
of the axis are not refracted (Fig. 122, a), and rays entering in any 
plane parallel to the axis (Fig. 122, h) are merely bent towards the 
axis, but sufier no deviation in the direction of the axis— that is to 
say, vertically in h'ig. 122. On the other hand, rays in a plane at 
right angles to the axis, meeting the curved surface, are made to 
converge or diverge, according as the cylinder is convex or concave. 
(Horizontal plane in Figs. 122 and 123.) The focus of a cylinder 
therefore is a line parallel to the axis, and no image is formed. 



Fig. 122. — Refraction tliroijgh a convex cylinder. F the 
principal focus, is really a lino parallel to the axis. 

The position of a cylinder placed before the eye, is indicated by 
the degree of inclination of its axis to the vortical or horizontal. 
The axis of the cylindrical lenses used in trial-cases is shown by 
two slight scratches at the edge, or by two muffed portions parallel 
to the axis. 

§ 27. Sphero-CylindricalandToricLenses.~ Wheniti8necessaTy 
to combine a spherical with a cylindrical lens, the segment of the 
sphere is usually ground on one surface of the glass and the cylinder 
on the other, but in toric lenses the spherical and cylindrical effect 
is produced on one surface. The nature of the surface then re- 
sembles that of a bicycle tyre, the length of the tyre having a flatter 
curve than the breadth. 
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§ 28. Numbering of Lenses. — The lenses in trial-cases and in 
spectacles are numbered according to the metric system. 

A lens of one metre focal length is adopted as the Dioptric Unit 
or unit of refractive power, and is called a Dioptre (ID). The greater 


lionznntal 

Plane 


Vertical ( 
Plane | 


Fia. 123. — Refraction through a concavo cylindor. 

the strength or refractive power ol a lens, the higher will bo its 
jiiiinber, and the shorter will be its focal longtli (Fig. 113). Lenses 
of 2 D and 4 D are twice and four times as strong, Tospectivcly, 
as a Ions of 1 D, and their focal length will be inversely, \ and \ of 
tlic focal length of the 1 D lens, that is to say and ’J', or expressed 
in centimetres (1 metre = 100 centimetres), ~ 50 cm., and -J” 
— 25 cm. 

If, therefore, it be required to ascertain the focal length of a 
given lens, 100 must be divided by the dioptric number of the lens, 
snd the answer will give the focal length in centimetres. For ex- 
ample, the focal length of a lens of 5 D is ~ 20 cm. 

If the focal length of the lens be known, and it be desired to 
ascertain its dioptric number, we find it by dividing 100 cm. by the 
focal length. For example, if the focal length be 33 cm., then 
VTr = 3D. 

Lenses of less than 1 D have of course decimal fractions for their 
numbers — e,g. 0*75, 0*5, and 0*25. The focal length of 0*5 D is k?-- 
= 200 cm. = 2 metres. Cylindrical lenses are numbered in the same 
way as sphericals. The strength of two lenses in contact is practi- 
cally equal to the sum of their numbers, if of the same kind, and to 
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^cronce of their numbers if of the opposite kind — e.g. + 4 D 
/combined with — 1 I) lens equals a + lens of 3 D. 

/ 


1 



Fjo. ]2‘1. — Apfuirufit tnovoiiKiut, 
in tli(M»j)])()sj1(> pro- 

(liifi'd l»y (lisplaccnicnfc of a 
convex lens. In jxisiljon 2, 
O 15 js (loviut(‘(l loaards llic 
base of llie jinsin to t), and 
O is seen at ()'(c*luip xiv. 



Fio. 125. — Aiiparent inoveinent, 
in sanio direction, produced 
by displaeeniei\t of a cfnicave 
lens. In position 2 tlio 
jirisin IS base ii}), O 35 is 
doviat(‘d to J), and 0 scorns 
to be at ()^ 


§29. Recognition of Spherical Lenses.- Jf a spherical lens be 
moved liefoie tlie eye., when looking; at an object throii^li it, the 
object will seem to move in tlio o])posite direction in the case of a 
convex l(;ns, and in the same direction, if the lens be concave. This 
is duo to the ])rismiuic action of the lenses (Figs. 121 and 125), and 
occurs (U|ua.lly in all diameters. 

* § 30. Recognition of Cylindrical Lenses and of the Position 
of the Axis. -Cylinders act in the manner described above for splicri- 
calloijscs, blit only in the direction at right angles to the axis. Fur- 
ther, if a cylinder be rotated while an object is 
view^ed through it, it produces a distortion, 
/ ^ when the axis is oblii\ue with regard to the 
11 \ ^ chief linos oi the object. The efitect is best seen 

II h jj if a rectangular object bo selected, the angles of 
/ \ JJ which are then no longer right or equal. This 
is noticeable even when the cylinder is com- 
I bined with a spherical lens. 

Fig. 12i). The simplest plan is to look at a vertical 

line through the glass, and if the axis of the 
cylinder be either vortical or horizontal, the portion of the line 
seen through the glass appears to bo continuous with that outside 
It, whereas if the axis be oblique, as in Fig. 126, the portion 
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fieen through tho Ions becomes twisted into the position a h, 
Maddox’s axis-finder, Fig. 127, is based on this prineiple." The 
spectacle frame is placed in a 
groove on tho top of the instru- ® 

ment, and is held there, wliile botli 
are tilted round until tho line ap- 
pears continuous as at A, Kig. 127 ; 
tho pendulum, P, then indicatc^s 
on tho graduated arc the ]>ositi()n 
of the axis, or the direction at 
right angles to it. The axis can 
also be found hy tho lens measurer. 

* § 31. To find the Number of 
a Lens it is only necessary to 
neiitraliso it with a lens of tlui 
opposite kind taken from the trial- 
case. The two lenses arc held in 
contact and moved together, while 

the appar<3iii motion of an object (§ 29) as seen thi“oiigh them 
is noted, the lens which stops all movement giving the required 
number. Or it caai be ascertained more rapidly by the Oeueva lens 
measurer, Fig. 128. The three points, u, 6, c, the central one, 6, 
of which is movable, are a])plicd to tho surta.ee of the lens, and the 
corresponding nuniber is indicated by the ])uintor on the dial. Both 
surfaces of tho lens must of course bo 
measured. The position of tho axis of a 
cylinder is also easily found by this instru- 
ment. When the points arc placed parallel 
to the axis the index stands at 0 (zero), 
showing that the surface is plane in that 
direction 

* § 32. To find the Optical Centre of 
a Lens is often a matter of practical irn- ' 
portancc. It can bo found in the same 
way as is the basc-apex line of a prism 
(Fig. 104). When both tho crossed lines 
seen through the lens are continuous with the portions outside the 
lens, the optical centre is opposite the point of intersection of thq 
lines. 
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Fio. 129, — Prismatic effect of 
doceniratiori of lenses. A 13 and 
C D represent the visual axes. 


* §33. Decentration of Lenses. — Normally, thedistance between 
the optical centres of the lenses in spectacles should be the same as 
that between the optic axes of the eyes of the patient, otherwise 

a prismatic efiect would be pro- 
duced. Somctiiries, however, such 
an effect is desirable, and then it 
can be brought about by decentra- 
tion of the lenses. Tliis may be 
done in one or other of two ways, 
namely, by altering the distance 
between the glasses by means of 
the frames, or by dccontring the 
glass in its rim. The effect of the 
first method is shown in Fig. 129, 
from which figure, too, it is evident 
that, in ordm* to produce the s«‘ime 
effect, convex and concave lenses 
must be displaced in opposite 
directions. 

The second method consists in cutting out the lens so that the 
optical centre is displaced with reference to the geometrical centre. 
By the geometrical centre we mean the central point of the pi(H‘.e of 
glass constituting the lens. In round glasses it is of course e((ually 
distant from all parts of the circumference, and in oval glasses it 
is at the centre of the horizontal diaraetiir of the glass. In lenses, 
as commonly made, tlie optical centre coincides with the geometrical 
centre. Fig. 1 30 shows how a lens can be cut so th at the optical centre 
will be decontred. A B is the lens as origin- 
ally ground, and B C D is the portion which 
is cut out and fitted in the spectacle rim. 

If the whole of A B were used, the optical 
centre, 0, would bo the geometrical centre, 

*-but in the portion C B D the point G, mid- 
way between C L) and B, would be the 
geometrical centre, while the optical centre, 

0, would be decentred. To obtain a prismatic effect of 1° a lens 
of 1 D requires to be decentred If cm. The stronger the lens 
the greater is the prismatic effect produced by a given amount 
of decentration, so that a lens of 2 D need only be decentred half 



Fig.^ 1 30. — Decentra- 
tion of a lens by cutting 
out a portion of it. 
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the distance of a lens of 1 D, in order to produce the same 
matic effect. Tables have been constructed giving the prismatk 
effect of lenses of different strength corresponding with the extent 
of the decentration in millimetres.^ 

§ Si. Protective Glasses.— -Glasses are chiefly used for tlie ror- 
r(^(*tion of optical errors (lenses), or for the relief of muscular in- 
sufficiencies (prisms), but they are sometimes worn solely for the 
protection of the eyes from injury by solid particles (stone-break- 
ers, mineral- water operatives, motorists), by heat (smelters, glass 
blowers), by excessive light (snow, electric- light), or as a protection 
fi'om ordinary daylight in acute inflammation of the eyes accom- 
panied by photophobia, and during the period immediately after 
operations such as cataract extractions. For mechanical protection, 
plate glass, c(5lluloid, or wire gauze spectacles are employed. The 
injurious cifects of light, which are most probably due to the ultra- 
violet rays, arc bcjst prevented l>y a, special glass, sucli jps amber- 
coloured ghuss, or a specially made gla.ss of a greenish-yellow tint 
known as ‘ euphos ’ glass. For ordinary clinical purposes smoked 
or neutral tint glasses are preferable to blue. 


^ S?eo Maddox’s work Ophthalmological Prwma. 



CHAPTER XV. 


ABNORMAL REFRACTION AND ACCOMMODATION. 

Ametropia. ^ ll lias bnai explained (p. 1) that, in Enimotropia 
or Noniiul linfraclioii, tho rotioa is at tlio priiiripal focus of the 
dioptric systiuii. When the retina docs not coincide with tho 
jirincipal focus, paraJhd rays no longer meet on it, if tlic accommoda- 
tion ln‘. at rest ; this condition is called Ametropia, (d, priv. ; ixerpov, 
sUnhIanI ; oi- an (‘.rror of ndraction. There are three varieties 
of Ametropia. 1. Myopia (fimv, I'O close; w\|r), or Short-sifiht ; 
in which the, princi|)al locus lies in front of the retina. 2. llyper- 
metropia (uTicp, orcr ; fihpov, slmdonl ; in which the principal 
focus lies behind the retina, il. Astif^matism {a/priv, ; anypa^ a 
point), in which the rolractiun of tho eye in its diilerent meridians 
is diilerent. 


iM ropiA, ou SjiojiT-SioiiT. 

Definition and Optical Causes. -Myopia is an error of refraction 
in which Hit retina lies l)(diind the principal focus of the dioptric 
system, and in which therefore parallel rays of light (a 6, Fig. 131) 
are brought to a focus, not on tho retina, but in front of it (at /), 
and form on it circles of diffusion (a rf). 

Compared with (Mnmetroj)ia, therefore, the refraction of t,lic 
myopic (‘,ye is increased. This may be due to shortening of the 
focal length by an absolute increa,se in the refractive power of the 
eye, brought about by increase of the curvature of the cornea, as 
in conical cornea, or of the crystalline lens, as in spasm of accommo- 
dation (Curvature M.), or by alteration in the refractive index of 
the crystalline lens (Index M.), as in some cases of commencing 
cataract, or by forward displacement of the lens, but in all of 
these the myopia is of secondary importance. 

41P 
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The most common cause of myopia is an elongation of the 
antero-posterior axis of the eyeball (Axial M.), and in this case the 
increase of the refraction is therefore only relative. 



Fi(i. i;u. 


Far Point (Punctum Remotum, R.) of the Myopic Eye. Tln^ 
myopic eye cannot see distant objects (at six metres or numi) dis- 
tinctly, because of tlie circles of dilTusion (c (/, Fig. I.'li), but if the 
object be brought closer, its conjugate focus (§ Ki, chap, xiv.) will 
lie farther back than /.Fig. l‘U, andwhen the object reaches a. cei tain 
point nearer to the eye, say Ji, Kig. 132, its conjugate*, focus will meet 
the retina (at c) and it will be distinctly seen. This point—which 
is the farthest point of distinct vision— is the Far Point or Puiudum 
Keniotum (R.). The myopic eye is therefore adapted for seeing 
near objects. Conversely rays emerging from c will unite at II, 
which is the conjugate focus of the retina. It will be oliserved that. 



Fig. 132.— Far point of a myopic oyo. 


in myopia, R is real and can actually be measured, that it lies in 
front of the eye and is a positive quantity. As the position of R 
in front of the eye determines the nature of the error of refraction, 
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so the degree of error depends on the distance of R from the eye ; 
the lorijrer the eyeball the closer is R, and the greater is the error of 
refraction. In other words the error of refraction (r) is the inverse 

of the distance of the Far Ihjint (R), r= \ and conversely of course 

R 


]t \ These arc general c(j nations for all errors of refraction. 
r 

Optical Correction of Myopia.— The optical correction of an error 
of refraction is acc.omplishcd by placing in front of the eye a lens 
which renders it cnmititropic, or enables it to bring parallel rays 



Fig. 1113.- -O(»m)ctiori'‘’oi myopia. 

{a, h, Fig. 133) to a focus on the retina, without any effort of ac(‘om- 
modatioii, and thus rtniders the vision of distant objects distinct. 
Since rays diverging from the punctum remotum (R, Fig. 133) arc 
brought to a. focus oji the retina in the myopic, eye, the correcting 
lens, L, must evidently give to parallel rays such a degree of diverg- 
ence before they pass into the eye, as though they came from this 
punctum remotum. This lens must therefore be a concave or 
diverging lens, and its principal focus must be at R ; that is to say, 
the focal length of the lens must bo equal to the distance of the far 
point from the eye, in this case 14 cm. The focus of the glass and 
the punctum reinoturn of the eye arc then identical ; and therefore, 
parallel rays, after passing through the glass, will have a divergence, 
as though they came from the punctum remotum, and will form 
an exact image of the distant object on the retina. It is evident 
that the glass will also make the rays emerging from the eye parallel. 
The number of the glass, in this case,— 7 D (=-YV-), will indicate 
the degree of the myopia — i.e. by how many dioptres the refracting 
power of the eye is in excess of that of an emmetropic eye. The 
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longer the eyeball the shorter is the distance of the far point from 
it ; and therefore the shorter must bo the focal length of the cor- 
recting lens, and the higher must be its number. The degree of 
myopia therefore increases with the elongation of the eyeball. 

In the explanation of the correction of myopia given above, the 
correcting glass was assumed to be in contact with the cornea. In 
practice, however, the glass is placed a short distance in front of the 
cornea, and consequently, must be stronger than the theoretical cor- 
rection. For example : if the punctum remotum (Fig. 134) be situated 
at 20 cm. from the eye, then the number of the correcting lens in 
contact with the eye, and the real measure of the myopia, will be 
— 5 D, because the focal distance of this lens is 20 cm. (VJ/' = 5). 
But if, in the above case, the distance from cornea to glass bo 2 cm., 
the required lens in practice will be — 5*5 1) (',Y = 5*5). Evi- 



Fio. 134. — Effect of the position of tlio lens in the correction 
of myopia. 


dently, the farther the lens is from the eye the stronger must it 
be ; and it is therefore advisable that correcting lenses should be 
worn at the same distance from the eye as are the tihil lenses when 
used to estimate the degree of ametropia. In the example just 
given the difierence between the theoretical and practical amount of 
myopia is very slight, but it becomes greater the higher the myopia. 
In a theoretical M. of 20 J), the lens required if placed at 2 cm. from 
the eye would be — 33 D. 

Diagnosis and Determination o! the Degree of Myopia.— The 

degree, or amount, of myopia may be determined either objectively 
by the ophthalmoscope, or subjectively by means of the trial-lenses 
and test-types. 

Subjective Mexhod. — Examining each eye separately, we find 
the correcting glass by placing our patient as directed in the section 
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on AcuteiiGSR of Vision (p. 16). Having first tested V. without a 
glass, a weak concave trial-glass is then placed before the eye under 
exaniination, and higher numbers arc gradually proceeded to, until 
that glass is roacbed which gives the eye the best distinguishing 
power for the tv])es. In order to save time, the distance of the 
far point can l)c found approximately with sjnall print, and the degree 
of M. deduced. A lens a little lower than this may be taken to 
commemee with. W({ often find that there arc several glasses, 
with eacli of wliicli tlic patitmt can see e(|ually well. The wealceM 
oj these is the niensure of his wjfopin. When a higher glass than this 
is used t]i(‘ patient may still see well, but he does so only by an effort 
of accommodation {i.e. tlie cryslalline lens has to be made more 
convex, in (uder to compensate for the excessive concavity of the 
glass plac(‘d in front of t-lu^ (‘-ye), and the glass employed represents 
then, not merely 1h(^ myo])ia ])resent, but also this accommodative 
(itfort. It is 1 herid’oi'c a serious juisiake to ])rescril)e too strong con- 
cave glassies f(jr a. myo])ic individual. 

Thk Oiuirn \1 ;\i()S('()1M<' Methods will he exphiiimd in dot.iil 
fiirtlnu* on (p. I and m^'-d only 1o he numtioned luu’e. 

Direct 'method at o distance.- --^riie retinal V(‘.ss(ds are visible and 
a])pear to mov(^ in the. opjmsite diinction to the motion of the (jb- 
server’s liead. 

Indirect 'method.- ■ Tin* o])tic disc appciars to increase in size when 
the object lens is drawji away from tlie patient’s eye. 

Direct method.— Tin' fundus and vessels are indistinct, and the 
lowest concave glass which makes them distinct is the measure of 
th(‘. myopia. 

Eetinoseopi /. — With a plane mirror the shadow moves against 
the diiectiou in whicli the mirror is rotated, provided the observer 
is farthoj* from the ])atieiit’s eye than the far point of the latter 
(p.451). 

The Amplitude of Accommodation in Myopia. — The myopic eye haH 
an exmss of refractive power (r) as eoinj)aro(l with the emmetropic eyo ; 
thert'l'ore, m ealcailaiiiig its amplitiido of a(!commodati(m, this excess 
most be siihtrnctod from the positive ivfractive powt'r (/j). which would 
bo rc(|uired to adapt tlui emmetropic oyo to the sumo jmnetum proxi- 
miim ; or, m otlicr words, tli(^ myopic oyo has need of loss accommoda- 
tive power than the cminctro])ic eye, liccausc, even at rest, it is adapted 
for a distance (li., its jiunctiim rcmoiiim) for winch the emmetropic eye 
has to accommodate ; lienoc in myopia 
a — j) — r. 
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For example : a myope of 4 D who can accommodate up to 1 1 cm. 

[p - ’ir - 9 D) has an amplitude of accommodation of 9 — 4 _= 5 D. 

Range of Accommodation In Myopia— In myopia hoth R. and l\, and 
therefore the range of accommodation, arc hrongld closer to the ('yo. The 
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Fro. 1 : 15 .— Tvaiigo of accommodation in rmm('lro|)ia (F ), in inyojua, 
(.M.), and liyp('rm(*ti*o])ia (if) ol 11 I). each, tlie ainplit iide of accommoda- 
tion in all cases li('ing S I). 


range is also shorteia'd ns can he se<*n Irom Fig l.'l.'), which shows (he I'ange 
of Ace. w ith an amjilil iide of S I), in cm., and in M. and II. ol .‘1 1) r(‘S|)(‘cti\ idy. 

In this case. R is known from the ndiaction (R J I :i:l cm.); 

it riMiiains ih(M<'tore only to d(*t('rmine W We saw aho\(‘ that, in j\l. n 

'P - r, tlierid'oro p a-j r - 8 X .‘1 1 1 1), and 1’. -= I -- •- 9 cm. 

The Angle y in Myopia. — In myopia, owing to the hmgtli of the f'ye- 

hall,thc cornea is cut clos(‘r to its cmitrc hy the visual line (IVI.Vj., Fig. 13()) 
than in emnudropia ; or, hy disjilacemont of th<‘ macular ri'gion the 



13G. — Anglo yin emmctropia (Em.), myopia (M.), and 
hypermetropia (H.). 

visual line and tho optic axis (A O) may coincide ; or, the cornea may 
even be cut to the outside of its centre by tho visual line. Jn any of 
these cases, but especially in the latter, the effect w'iil be that of an ajipareut 
convergent strabismus. 
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Etiology.-— Myopia is rarely congenital. Infants are hyper- 
metropic, but as they grow older the eye tends to become less hyper- 
metropic, or emmetropic, or even in some cases myopic. Myopia 
is almost wholly a result of civilisation, and its development and 
progressive increase are due to the use of the eyes for near work, 
such as reading, sewing, drawing, etc., which causes elongation of 
the antero -posterior axis of the eye. Only the portion of the eye- 
ball posterior to tlie insertion of the orbitsil muscles takes part in 
the change of shape. It is more common in cities than in the country, 
and occ.urs especially in the higher schools, among the professional 
classes, and those occupied with fine work. Opinions are divided 
as to the way in which close work causes myopia. The effort Of 
accommodatioji is not the cause, but rather the pressure exercised 
on the eyeball by the recti or superior obli(|uo muscles during con- 
vergence. PTeredity also playsa part, the nature of which is not clear ; 
but it would seem probable that some anatomical or constitutional 
predisposition is transmitted from parent to offspring. Finally, 
the liighor dogn^es of myopia are very constantly complicated with 
pathological changes at the posterior polo of thcoye, called by some 
posterior sclero-cliorioiditis. and regarded by them as inflamnnitory, 
while others attribut e them to the mechanical distension of the coats 
of the eye, conse(picnt on its elongation. How far this disease is 
either the consequence, or the cause, of the elongation of the globe 
has y6‘-t to be decided. 

It slmuld also be stated that anything which encourages ap- 
proximatioji of ohjccts to the eye such as defective print, bad light, 
orindistinctne^ss of vision, c.f/. astigmatism, and )iebuhe of the cornea, 
may act as indirect causes. The development of myopia may also 
be assisted by anytliing which tends to produce congestion of the 
head and eyes, such a,s stooping over books, as a result, for instance, 
of badly constructed school desks. In rare instances, myopia has 
been observed to develop or increase considerably after a severe 
illness. That it is not always duo to close work, is shown by the facts 
that high degrees of myopia are very occasionally nujt with in young 
children before they have begun to use their eyes much for near 
objects ; and that the worst cases may sometimes be met with in 
agricultural labourers, who have done httle or no close work. 

Myopia, as a rule, first shows itself from the eighth to the fifteenth 
year, and is apt to increase, especially during the early years of 
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puberty. After this the majority of cases remain stationary, but 
others continue to increase during the whole lifetime, cither periodi- 
cally or continuously, and may reach 30 D or more. 

Simple, or Non-Progressive Myopia. —In this variety the M. 
ceases to increase when the body has reached its full devolopniont, 
and does not, as a rule, go beyond throe or four dioptres. The eye 
is perfectly sound and presents no disease of the fundus, except 
occasionally a slight crescent at the outer side of the optic disc 
(Plato IX. Fig. 1). This form of myopia is sometimes regarded as a 
harmless adaptation of the eye to the reciuirement of civilisation, 
and as being different in its etiology from the progressive form 
which is a true disease. Unfortunately it is not possible to dis- 
tinguish with certainty one form from the other in the earliest 
stage. But if a patient of sixteen years of age or more, have a 
low degree of M., say only of 2 D or 3 D, and especially if there 
l)e no crescent, one may feel fairly confident that the M. will 
become stationary when the patient is fully grown. The points 
wliich guide one in the prognosis are the ago of the patient com- 
pared with the amount of the M., and the appearance of the 
fundus. 

Spasmodic Myopia— th&t is to say, M. due to spasm of accom- 
modation— is a condition which is not uncommon, and one which 
is frequently seen, during the transition of H. or Ern. into M. The 
M. disappears under atropine, only to I'eturn when the use of the 
latter is discontinued. 

Symptoms of Myopia.— The symptoms of M., apart from the 
complications which occur in the high degrees, and which will be 
considered later on, are dependent on the optical error of the eye, 
and arc very few. Distant vision is impaired according to the 
degree of M. present, but many short-sighted people half close their 
eyes in order to diminish the size of the diffusion circles on the retina, 
and they arc thus enabled to see a little better. It is this habit 
which has given rise to the term myopia (p. 410). Ihc smallest print 
can be distinguished with great facility, at or within the near point ; 
and as the retinal images are larger than in emmetropia and con- 
sequently require less illumination for their perception, short-sighted 
persons are much given to reading in bad light. If the patient 
reads at his far point no accommodation is necessary, and for a 
nearer point the accommodation being less than in emmetropia, 

27 
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one of the stimuli to convergence is deficient, and in some cases this 
leads to latent, or even to absolute divergence (see Insufficiency of 
Con^Tergence, chap. xvi.). 

The particles which normally float in the vitreous humour are 
rendered more noticeable by the larger shadows which they cast 
on the retina ; and this is one of the reasons why myopic people 
are so frequently troubled by black spots (musca> volitaiitcs) before 
their eyes. That short sight improves with age, or is the strongest 
kind of eye, is a fallacy which owes its origin to the absence or de- 
layed onset of presbyopia in myopic people ; and hlso to the fact 
that, in low degrees of myopia, the vision may improve a little at 
a distance owing to the small size of tlic 
pupils in old people, or to the slight di- 
minution in the refractive power of the 
lens which occurs at about sixty years of 
age (cf. Tresbyopia). 

Progressive Myopia freguently becomes 
complicated with Organic Disease, and to 

the more serious cases the term Pemicious 
Myopia may be applujd. The following 
arc tli(5 forms of organic disease met 
with : 

1. Posterior Stafhijhyna^ or Mfjojm Ores- 
cent . — This condition is recognised by the 
ophthalmoscope as a more or loss extensive 
white crescent at the outer circle of the 
optic papilla. 

the manner in which it arises. The bulging 
of the eyeball, at X, takes place at the posterior pole, in the 
direction of the axis A X. The chorioid c becomes drawn 
towards the temporal side, and the optic nerve appears to be 
displaced in the opposite direction. The chorioid is, conse- 
quently, drawn over the edge of the scleral opening at the 
nasal side at w, while it becomes detached and drawn away 
from it at the outer side at t, the portion of sclerotic thus ex- 
posed appearing as a white crescent at the temporal edge of 
the disc (Plate IX. Fig. 1). As the bulging increases, with in- 
crease of the myopia, it extends to the nasal side of the nerve as 
well, the chorioid also becoming atrophied ; and the posterior 
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Flo. i:n. — Explains 
formation of myopic 
crescent. 


Fig. 137 explains 




PUTE IX 
{To face page 418) 

Fig. 1.— This represents a small myopic crescent in a case of myopia of 
3’5 D, The crescent is white, and is situated on the temporal side 
of the disc. 

Fig. 2.— Posterior staphyloma in myopia of high degree. The staphy- 
loma surrounds the disc, but the larger portion of it is on the tem- 
poral side. The disc appears as a vertical oval. The ohorioidal 
vessels have become visible in the neighbourhood of the disc, o^ing 
to atrophy of the pigment-epitholium. The macular region (to the 
left) shows evidences of disease, in the form of atrophic spots and 
lines, irregular pigmentation, and haemorrhages. 




Fk;. 2. Large Posterior Staphyloma, 
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staphyloma, is then seen with the ophthalmoscope completely sur- 
rounding the disc, but always larger at the temporal side. The 
stretching of the retina may, in extreme cases, derange its functions 
and increase the size of the blind spot. The disc itself appears oval, 
owing to the oblicpie position, which the nerve head acquires (Plate 
IX. Fig. 2). The size of the staphyloma generally corresponds with 
the degree of M. although exceptions to this occur. Every case 
ill which a small crescent is present is not to be regarded as serious * 
for much here depends on the age of the patient and the degree of 
the myopia. The younger the patient and the higher the myopia, 
the more serious is the outlook. 

2. Chorioidal Degmc ration in the Neighbourhood of the Macula 
Imtea (Plate IX. Fig. 2).— This should always bo carefully looked for, 
as the region of the yellow spot is very liable to disease in the worst 
cases of progressive myopia. The disease seems to begin in the 
chorioid, giving the appearance of small cra(‘ks oi‘ fissures, which, 
at a later period, develop into a patch of chorioidal atrophy. The 
retina at the yellow spot becomes gradually disorganised, and very 
serious disturbance of vision, associated in the early stages with 
metamorphopsia, is the result, the patient being disabled from 
reading, although, as the periphery of the fundus is usually sound, 
he can find his way about freely. Treatment can do little here. 
Abstention from near work, and the w(‘aring of dark glasses are to 
bo recommended. 

3. Chorioidal Exudation in the Neighbourhood of the Macula 
Lulea.—k small grey spot of exudation may appear in the chorioid 
at this plac.e, accompanied by loss of sight for reading. These cases 
are often amenable to active mercurial treatment, when sight may 
be restored. Should the case be neglected or run a bad course, 
vision will be permanently damaged from secondary chorioidal de- 
generation. 

4. The Black Spot in Myopia . — This disease also attacks the 
chorioid in the region of the yellow spot, and causes a loss of central 

^ Staphyloma in ophthalmology means a bulging of the coats of the 
eye (see anterior staphyloma, p. 175). In myopia the area of atrophy, 
called above posterior staphyloma, is smaller than the real area of 
distension of the back of the eye. This is apparent in Fig. 137. The 
edge of this true posterior staphyloma can somotimes be seen with the 
ophthalmoscope, the retinal vessels suddenly dipping in over it. 
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vision, as in the two previous forms of disease. The appearance 
shown by the ophthalmoscope is that of a black spot, usually quite 
circular and with a defined margin. In the early stages its size is 
much smaller than that of the papilla, but later it often attains a 
dimension of two papilla diameters, or more. The spot is rarely 
of an equal inteutsity of blackness all over, but towards its centre a 
faint reddish hue often shines through in places. At a later stage 
the black spot becomes surrounded by a narrow whitish border, 
while towards its centre it becomes less black, and finally greyish 
or even white, its margin remaining black. Although small htemor- 
rhages, which often occur in the neighbourhood of the black $pot, 
gave rise to the opinion that the black spot itself was the result of 
haemorrhage, yet this seems not to be so, as the investigations of 
E. Lehmus have shown. The disease consists in a proliferation of 
the pigment epithelium, combined with a gelatinous exudatibn, 
which in the case examined had attained a thickness, at the centre 
of the black spot, of two-thirds that of the chorioid. The chorioid 
was but very slightly altered, and the glass membrane was quite 
normal. At the margin of the proliferating region the pigment 
epitlielium was found to be paler or even quite free from pigment. 
The black spot very gradually, in the course of years, attains its 
ultimate dimension, and then very slowly retrogresses, until finally 
its place is taken by a greyish or bluish-white scar. Treatment is 
of no avail, and central vision does not become restored. 

6. General Chorioidal Atro'phy , — In advanced cases of pernicious 
myopia, large patches of chorioidal atrophy, other than the crescent^ 
are often present, chiefly in the region of the posterior pole, but often 
also towards the periphery of the fundus. The vitreous humour in 
these cases is more fluid than normal, and usually contains many 
opacities. Treatment by means of sub-conjunctival saline injections 
is occasionally of use in clearing up the vitreous humour, and thus 
effects some improvement of vision. The eyes should not be used 
for near work, and dark glasses should be worn. 

6. Hcomorrhage in the Retina at the Yellow Spot may occur, and 
when the haemorrhage becomes absorbed the macula lutea may not 
recover its function, owing to the delicate retinal tissue having been 
seriously damaged. Yet we often meet with cases of this kind which 
do regain their former vision. Best of the eyes and dark glasses 
should be prescribed. 
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7. Detachment oj the Retina. — This is a frequent, and most serious 
complication of progressive myopia, and sometimes leads to second- 
ary cataract and even to shrinking of the eyeball (Phthisis Bulbi). 
It has been considered in the chapter on Diseases of the Retina. 

In high degrees of M. the eyes are unduly prominent, and the 
sclerotic appears flatter at the sides ; the pupils are usually largo 

the anterior chamber deep, owing to the slight dovolopmcnt of 
the ciliary muscle in consequence of the non-use of accommodation. 
Functional Anomalies attending Progressive Myopia.— 

(a) Insufficiency of Convergence is almost always associated with 
progressive myopia, and is the result of two causes, namely tho 
diminished impulse to convergence produced by the absence of 
accommodation, and tho mechanical difficulty introduced by the 
elongation of the eyes. The insufficiency of convergence may bo 
only latent, or it may lead passively to absolute divergent strabismus 
(chap. xvi.). 

(b) Crawf of Accommodation is often present and causes an 
apparent increase in the Myopia (p. 417). 

The Management of Myopia.— In view of the tendency to in- 
crease, to which, especially during adolescence, nearly every case of 
short-sight is liable, and of the fact that in a given case we cannot 
tell to what extent this increase may go, and, finally, as the high 
degrees almost invariably lead to disease of the eye, the manage- 
ment of myopia, including the prescribing of glasses for it, is one 
of the most important matters with which we have to deal. 

The Prescribing of Glasses in Myojda. — It is not necessary to 
prescribe glasses for very slight degrees of myopia (up to TO 1) or 
1‘5 D) ; yet, should the patient desire to wear correcting glasses 
for distant objects, there can be no objection to it. Rut for cases of 
myopia of 2*0 D or more, unless presbyopia bo also present, it be- 
comes very desirable to prescribe glasses which fully correct the 
myopia, to be worn constantly — i.e. for both distant and near 
objects ; and, should tho myopia increase, to accordingly increase 
from time to time the strength of the glasses. 

We now know, on tho one hand, that the action of the muscle 
of accommodation does not produce a pull on the chorioid farther 
back than the equator of the eyeball, while on the other hand it is 
at the posterior pole that the diseased processes in myopia com? 
mence. Nor does the ciliary muscle by raising the tension of the 
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eye, nor in any other way, cause an elongation of the eyeball. 
Hence, there is no reason to spare the healthy myopic eye any 
ordinary effort of accommodation. Indeed, it is reasonable to 
think that if normal efforts be required of the ciliary muscle, its 
more healthy tone will improve the general healthy nutrition of 
the uveal tract, and consequently will tend rather to avert morbid 
changes in it. 

On the other hand, the diminution of the angle of convergence 
at near work is a truly important matter, for the reason above 
stated ; but it is more effectually provided for by full than by partial 
correction. 

Practical experience is here even more valuable than theory, 
and it shows that in a large majority of those patients whose short- 
sight has been fully corrected in youth, and who have worn their 
spectacles constantly for a number of years, the myopia in many 
instances has not increased at all, while in a largo proportion the 
increase will have been moderate, Jind in but a small proportion 
marked pernicious progress will be noted. In short, the tendency 
to increase of the myopia, and to organic disease, is less than in those 
myopes who have either worn no glasses, or but partially correcting 
glasses. 

Well-fitting, properly centred spectacles arc much to be preferred 
to folders, which arc difficult to keep correctly centred before 
the eyes. Any astigmatism present should always be corrected. 
Patients whose vcycs are healthy, and who wear constant full correc- 
tion, may be permitted, and even encouraged, to use their eyes 
freely for near work, always keeping the work as far from the eyes 
as possible, to diminish the angle of convergence. With this latter 
object in view, too, well-printed books, ample light, and suitable 
reading- and writing-desks should be provided in all educational 
establishments, and for home studies. 

But in prescribing the full correction for constant wear to young 
short-sighted persons, we meet with some difficulties. The first of 
these is due to the range of accommodation, which is imperfect in 
the myopic eye, and consc({ucntly the patients may complain of 
painful accommodative sensations when first using their fully 
correcting lenses for near work, and sometimes they decline to persist 
in the attempt. These complaints are more likely to be made by 
patients of about twenty years of age or more, whose habit of use of 
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their eyes (relative amplitude of accommodation, and degree of 
convergence) has become more or less confirmed, and in whom the 
power of accommodation has naturally diminished to an appreciable 
degree. Patients should be encouraged, in spite of discomfort, to 
continue for some time longer to read, etc., with the full correction, 
when, very often, the relative amplitude of accommodation will 
gradually improve, and the discomfort will cease. Or, a lower 
number than the full correction may bo orden'od, and the strength 
gradually increased, until, in the course of some weeks or more, 
the full correction can bo worn for near work with case. 

Myopic persons of middle age and over, who have never worn 
the full correction, will rarely tolerate it. 

Operative Cure of Myopia. — This ooiisists in diminishing tiin refrac- 
tion of tlui oyc l)y tlu' removal of the erystaHine lens. Some surgeons 
sim])ly extract the uh'ar lens, wliilo the majority now, including the authors, 
j)erforni discission, followed, in a few days, by tlie evaenalion of the swollen 
and eataraetous lens, and in some eases hy a sulistHnn'iit (rajisulotomy. 
A larger nuinher of operations tlian this is apt to be injurious ; moreover, 
the swollen lens sViould be removed Ix'fore the tension of the I'ye becomes 
inei‘('ased. For both of tlu‘S(^ n*asoris, tberefore, simiile discission without 
(‘Xt faction is inferior to tb(‘ oIIut method. There are grounds for sus- 
[leeting that, in those higlily myopic eyes, the ti'ndeney to retinal detach- 
ment is increased by the operation, although tliis has not been sliown hy 
statistics. 

The opt^rative cure of myopia is not to be recommended except for 
cases of 15 D and more ; nor should it fjo performed where there is such 
aeiious disease of tlio fundus or vitreous humour as would render any im- 
jiroved use of the eye on conelusioii ol the treatment unlikely. Active 
elifirioidal disease is regarded as a contra indication, hut small retinal 
hiPinorrhages, ex on if they he near the macula lutea,n('ed not so regarded. 
'J’he best time of life for the cure is in childhood or in early youtli, hut it 
can ho suecesslully undertaken at a much later jieriod. In the myopic 
eye the nucleus of the lens undergoes sclerosis to a less extent than in 
hypermetropia or in ermnetropia, and hence in it discission is less apt to 
be followed by liigh tension or other complication, even when performed 
in middle age. 

The advantages gained by the patients from the operative cure of 
their myopia are very groat. Not merely do they hoeomo sometimes 
einmetropie, but tlie acuteness of vision is usually inoreased in a remarkable 
degree, being occasionally even double or treble that which previously 
existed with the correcting glasses. This improvement is chiefly duo 
to tho increased size of the retinal images. The reduction in the refraction 
is rnucli greater in these eases, than after removal of the lens for cataract 
in an emmetropic eye. In the latter case a convex lens of 10 D is required 
to correct the eye for distance, whereas a myope of 20 D most commonly 
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requires no correction for distance after the removal of his lens. The 
explanation of this is simple. When the lens is removed, the only re- 
fracting surface then is the cornea, the focal length of which is approxi- 
mately 31 mm. ; a myopic eye therefore which is 31 mm. long would, when 
deprived of its lens, bring parallel rays to a focus on the retina and 
would require no correction for distance. Since the average focal length 
of the emmetropic eye is 24 mm. this myopic eye would be 31 — 24 = 
7 mm. longer than the emmetropic eye. Now it can be easily shown that, 
in the complete eye containing the lens, every millimetre of increase in 
length corresponds with an increase of 3 I) of refraction, consetpienily 
in this case bt^f(»ro operation, when the lens was present, the refraction 
would have been increased by 3x7 - 21 D, a result which agrees in 
most cases v'ith practice. 

In the absence of the lens an increase of J mm. in length of the eyeball 
only augments the refraction of about r.*) D, that is to say, only half the 
amount which the same increase of length produces in the complete eye. lA 
simple rule, therefore, for finding approximately what the refraction will 
be, after removal of the lens, in a given case of myopia, is to take half the 
number of dioptres of the myopia and subtract it from 10. If the result 
bo positive a plus lens will bo rocpiired after operation, and if negative 
a concave lens. For example, a myope of 10 D will require a -f 5 13 
for correction after ojieration, 10— V = myope of 30 I) will 
remain with 5 D of myopia, 10 — V - — •^>. Itj practice cases some- 
times occur which do not fall in with this theory, and for this then^ are 
reasons wliich cannot bo fully entered into here, but amongst them is 
the difficulty of an exact estimation of the refraction in high M. and the 
possibility of thcM. being not merely axial, but also ca\ised by shortening 
of the focal length of the dioptric system. 

The mere possibility that detachment of the retina may bo caused, or 
hastened, by the operation is a sufficient reason for limiting the operation 
to one eye. It is wiser not to operate on the second eye, even though a 
successful result may have boon obtained in tJ)o first, and though the patient, 
as often ha])pens, may desire the operation. The eye which has boon 
operated upon will serve lor distant vision and its follow for near work, 
and thus, where the eye aft^^r operation becomes emmetropic, the patient 
is rendered indo})ondent of glasses. It has not been proved that re- 
moval of the lens arrests the progress ol myopia. Many ophthalmolo- 
gists do not now regard this operation with favour, but wo employ it for 
selected cases, in one eye only. 

Hypermetropia. 

Definition, and Optical Causes.— In Hypcnnetropici the retina 
lies in front of the principal focus of the dioptric system, and there- 
fore parallel rays of light (a,&,Fig. 138), falling into the hypermetropic 
eye (E), do not meet on the retina but converge towards a point 
(c) situated behind it. As compared with emmetropia the refraction 
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o{ ii hypermetropic eye is diminished. It may be caused by dis- 
placement of the retina forwards, from shortening of the eyeball 
. Axial H.), or by elongation of the focal length of the dioptric system 



Fig. lliS. 


through flattening of the cornea (Curvature H.), absence of the 
lens (dislocation, cataract extraction), or diminution of the refractive 
index of the lens in old age (senile hypermetropia). 

Far Point (R.) of the Hypermetropic Eye.— Since parallel rays 
do not unite on the retina, but produce there a circle of diffusion 
(d, c, Fig. 138), the hypermetropic eye cannot see distant objects dis- 
tinctly, and if anobject be brought closer, its focus will lie still farther 
behind the retina (§ 17, chap. xiv.). There is therefore no position 
between infinity and the cornea, from whicli rays of light would 
unite on the retina of the hypermetropic eye ; in other words, there 
is no real far point. What kind of rays then do come to a focus on 
the retina of a hypermetropic eye ? The answer will be found by 
considering the course of the rays emerging from the eye. Since 
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Fio. 139. 

the refraction is deficient or, what is the same thing, since the 
retina lies in front of the principal focus F. Fig. 139 (§ 18, chap, xiv.), 
rays coming from any point (c), will not even be rendered parallel, 
but will pass out as divergent rays (/, g^),and they can therefore never 
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meet to form a real conjugate focus, or far point. But they wrl 
diverge as if they came from a point R, situated behind the ey. , 
which point is the virtual conjugate focus of the point c on the retiiui,, 
R is the virtual far point. It is situated behind the eye, is negativt . 
and cannot be measured directly as in myopia. Conversely, if tli 
I, <7, cTiter the eye with a convergence towards R, they will unilr 
on the retiiia. The hypermetropic eye therefore is only adapted 
when at rest, for convergent rays. The shorter the eyeball, thr 
farther the retina is from F, and the greater the divergence of the 
emerging rays, and consequently the shorter will be the distance of 
the far ])oint, and tlie higher the error of refraction. In hyper- 


motropia, as in myopia, r~ , but here R is negative, and thebeforo 
. \ 
r, the error of refraction, is also a negative quantity. ' 
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Fig. 140. — Correction of hyperinetropia. R = far point, r = error 
of refraction. 


Optical Correction of Hypermetropia.— In order to correct 
hypermetropia— tliat is, to render the eye emmetropic, so that 
parallel rays may be brought to a focus on the retina (c. Fig. 140) — 
a lens must be placed in front of the eye, which will give to the 
parallel rays (a, h) before they enter it a convergence towards its 
far point, R. This lens must therefore bo a converging or + lens, 
and its focal length must be equal to the distance of R from the 
eye (in this case 25 cm.). The negative error, or deficiency in the 
refraction, is corrected by a -f lens (L), which increases the refrac- 
tion, and thereby shortens the focal length of the eye so as to bring 
the focus on to the retina. The shorter the antero-posterior axis 
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of the eyeball, the closer is R, and the shorter therefore must be the 
iocal length of the correcting lens. That is to say, the correct- 
ing lens must be stronger, and the hypormetropia consequently 
greater, when the eye is shorter. 

It is evident that the farther the lens (L) is from the cornea the 
greater is its distance from R, and therefore the weaker the lens 
w liich is required. This is the reverse of what takes place in myopia 
(p. 413). 

Hypormetropia can also be corrected by an effort of accommo- 
dation, in which the increased convexity of the crystalline lens 
within the eye takes the place of the correcting glass. In the c.ase 
represented by Fig. 140, an accommodation ecpiivalent to 4 D would 
ho required. 

Determination of the Degree of H. Hutuecttve Meihoi) by 

TRIAL-LENSES AND TEST-TYPES. — Siiicc accommodation tends to 
correct hypermetropia, care must be taken in drawing conclusions 
from this method of examination. If the acaitencss of visioji be 
improved by a convex lens, H. is present, but it may bo found that, 
with a lens of some dioptres less, the eye will see equally well ; this 
means that an effort of accommodation supplements the weaker 
lens placed before the eye. As higher lenses are proceeded to, the 
effort of accommodation is relaxed, until, finally, the strongest lens 
with which vision is still at its best is reached, when, it may for the 
present be assumed, no further effort of accommodation is made, 
and this lens then represents the whole error of refraction. 

In low degrees of hypermetropia, accommodation frecpiently 
corrects the whole of the H. When such an eye is found to have 
full vision without a glass, a beginner may fall into the error of 
regarding it as emmetropic ; but if he take the precaution of 
placing a low convex lens in front of it, and their finds that the 
acuteness of vision remains as good as without the glass (because 
the effort of accommodation is now relaxed), he will avoid this mis- 
take, unless there should be tonic cramp of accommodation, which 
might partially, or even completely, mask the hypermetropia. 

If a glass a single number higher than the exact measure of the 
defect be placed before the eye, vision again becomes indistinct, 
because the rays are then brought to a focus in front of the retina, 
and a circle of diffusion is formed on the latter. The eye, in fact, 
is put by such a glass in a condition of myopia. Therefore the 
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strongest convex glass with which a hypermdro'pic eye can see distant 
ohjeHs (the test-types) most distinctly is the glass which corrects its 
hypermetropia, and is the measure of the latter. Very commonly it 
is only the manifest hypermctropia (ride infra) which is ascertained 
by this method, unless the accommodation has been previously 
paralysed by atropine. 

OnjKcrnvE, or OpHTHALMoscoric Methods. Direct Method at a 
Distance. — The retinal vessels are visible, and appear to move in 
the same direction as the motion of the observer’s head. 

Indirect Method.- The optic disc appears to diminish in size as 
the lens is withdrawn from the patient’s eye. 

Direct Method.- -The stronjijest convex glass with which (the 
fundus and vessels can be seen distinctly is the measure of tho\H. 

Jietinoscopy. —Y^ith a plane mirror the shadow moves in the same 
direction as that in which the mirror is rotated, that is to say, with 
the mirror. 

Amplitude of Accommodation in Hypermetropia.—When ut rest the 
refraction of ilio hyporinetnipic eye is (iefieioni, consccpicntly r inuet bo 
negative (— r), and the arnplitiido ol acicoirnnodation must iiicliido the 
correction required to adapt the eye to infinity ; therefore the formula 
for the amplitude of accommodation (p. 7) becomes 
a - { - r) + r. 

For example : if the punctum proximiirn of a liypormetropic eye of 
5 D be at 30 cm., what is the amplitude of accommodation ? 5 D ( — r) 
is necessary in order to make the eye emmetropic, and to accommodate 
the emmetropic eye to 30 cm. 3*25 D (\.,Y -- 3*25) is required. Hence 
a ^ 3*25 + 5 - «-25 D. 

Range of Accommodation In H. — Jn liypermotropia a part of the 
patient’s amplitude of accommodation is used to correct the error of 
refraction, the remainder only being available for the purpose of adapting 
the eye for a near point. It follows, therefore, tliat, wdth the same ampli- 
tude of accommodation as an eininetrope, tfic near point will be farther 
away from the eye in hypermctropia. This is shown in Fig. 135, which 
represents the ranges of accommodation in emrnetropia (E.), myopia of 
3 D (M.), and hypermctropia of 3 D (H.), the amplitude being 8 D. 

The Angle y In Hypermetropla. — In hypermctropia, as in emrnetropia, 
the cornea is cut to the inside of its axis by the visual line ; but in hyper- 
inetropia the angle w^hich the visual line forms with the optic axis is greater, 
owing to tlio shortness of the eyeball, the effect of which is to increase 
the angular distance between the macula lutea and the optic axis (0 A, 
Fig. 136). Consequently, in extreme cases, when the two visual lines of 
a hypermetropic individual are directed to an object, the axes of the corneffi 
may seem to diverge, and thus the appearance of a divergent strabismus 
will be given (see apparent strabismus, chap, xviii.). 
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Varieties of H. in Relation to Accommodation.— Hypermetropes 
endeavour to correct as much of the error of refraction as possible 
by accommodating, and the ciliary muscle is thus kept persistently 
contracted even though the visual axes remain parallel. 

In young persons this spasm is not, or may be only partially, 
relaxed when the correcting convex glass is held before the eye, 
:ind consequently the whole or part of the hypormetropia may bo 
masked by the cramp. That part of the hypormetropia which is 
tlius masked is called latent (HI.), while the part which is revealed 
by the convex glass with which the test-types are read is called 
manifest (Hm.). The entire hypermetropia is made up of the latent 
and manifest H. (H. = Hm. -f HI.). 

If the Hm. cannot be corrected by accommodation it is called 
absolute H., if it can be so corrected it is known as facultative. 
For example, a patient without glasses has V ^ and with + 
1*5 D, V = ^ ; with 2*5 1) also, V = Jj, but when accommodation 
IS paralysed the H. is found to be 4 1). In this case the total 
H. is 4 I), the Hm. is 2*5 1), of which 1*5 D is absolute and 1 D 
facultative, while there is 1-5 1) latent H. The relation between 
the Hm. and H. varies with the age and general health of the 
individual. 

When the spasm persists so that the accommodation cannot bo 
relaxed, the vision is then made worse, even by a weak convex 
glass, thus simulating emmetropia. We then say that the whole 
hypermetropia is latent. Or, in extreme cases of accommodative 
spasm, parallel rays may be united in front of the retina, and the 
eye made apparently myopic, distant vision being actually capable 
of improvement by concave glasses, borne of these patients 
cannot maintain a sustained view of an object at any distance 
without suffering pain in and about the eyes, hixaniiiiation with 
the ophthalmoscope, or paralysis of accommodation with atropine, 
will enable the surgeon to avoid mistakes. 

In order to relieve this cramp, or to ascertain the real state of 
the refraction, especially in children, atropine must be freely in- 
stilled ; and it will often be necessary to keep the accommodation 
paralysed for some days, and to commence the use of the correcting 
spectacles before the efiect of the atropine begins to wear off. In 
this way a recurrence of the spasm may be often prevented. 

As life advances, and the power of accommodation diminishes, 
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the manifest part of the hypermetropia increases, while the latent 
part decreases, until finally Hm. = H. 

Etiology. — Typical hypermetropia is practically always axial— 
i.e. due to a short eyeball. Children are hypermetropic at birth, 
but with growth of the body the eye develops and becomes less 
hypermetropic, or emmetropic, or even myopic. So that the hyper- 
metropic eye may be regarded as an undeveloped organ, and indeed 
the highest degrees of 11. are met with in very small (microphthalmic) 
eyes, which are often the subjects of congenital malformations. 
The eyes of animals and of uncivilised nations are hypermetropic. 
When the period of growth ceases, any H. which may then exist 
remains stationary. There is never any progress, as in myopia ; 
and very high degrees are rarely seen, even 12 1) being unusual. 
Hypermetropic eyes are moreover healthy, and free from the com- 
plications which follow mechanically from the change in shape of 
the myopic eye. 

Symptoms and Signs of H.— These depend chiefly on the 
relation of the H. to the amplitude of accommodation, and will 
be understood from what has been already stated. Both distant 
and near vision may be perfect, or near vision alone may be 
defective, or both may be imperfect. In high degrees of II. patients 
sometimes hold th(^ book close to the eyes in order to obtain larger 
retinal images, but they cannot read the smallest type with the ease 
and fluency of the myope. Even with correction, vision is often 
defective in these cases, more especially if astigmatism be present 
in addition to the II. Slight redness and veiling of the edges of 
the optie disc with tortuosity of the retinal vessels is sometimes 
seen, and must not be mistaken for optic neuritis. The normal 
appearance of the retina known as shot silk ” is better marked 
and of moie freijuent occurrence in young hypermetropes than in 
other conditions of refraction. Hypermetropic eyes show in- 
creased curvature of the sclerotic at the outer side, when the eye 
is rotated inwards, the pupils are smaller than in Em., and the 
anterior chamber is shallow. Other consequences are accommo- 
dative asthenopia, and convergent strabismus. 

Accommodative Asthenopia (d, priv. ; aOevo^, strength ; A^/r).— 
This is the name given to the group of symptoms which occur when 
the patient is unable to sustain the accommodative effort required 
for near vision. A hyper me trope, having used up part of his ac- 
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- oinmodation for distance, has for near objects actually less at his 
disposition than an cmmetrope. Hence, hypermetropic people 
often complain of inability to sustain accommodative efforts for 
iK'ar objects for any length of time. After reading, sewing, etc., 
ior a short time, sensations of pressure in the eyes, of weight above 
and around them, and more or less pains in the brow and temples, 

( oine on, and the words or stitches become indistinct, and cannot 
1)0 distinguished, and the efforts to see are attended with lacrimation, 
frowning, and even with facial contortions. The work must then 
[)(>. interrupted, and after a few minutes’ rest it can be resumed, but 
must soon again be given up. After a Sunday’s rest the patient 
IS often able to get on better than on the previous Saturday. These 
symptoms depend simply upon inability of the ciliary muscle to 
answer to the excessive demands made upon it. 

Accommodative asthenopia often appears suddenly during or 
, liter illness, the explanation being that, although hypermetropia had 
always existed, yet in health the ciliary mus(‘le was eijual to the 
great efforts required of it, but in sickness it shared the debility 
of the system in general. 

Internal, or Convergent Concomitant Strabismus.— This (con- 
dition has a certain relation to hypenncti“opia. It will be treated 
of in the chapter on the Motions of th(5 Eyeballs and their Derange- 
iiu'uts (chap. xvi.). 

The Prescribing of Spectacles in Hypermetropia.- If a person 
be found to be hypermetropic, but his acuteness of vision without 
glasses be good, or as good as he desires, and he complain of no 
asthenopic symptoms, glasses need not, indeed should not, be pre- 
scribed for him. No harm will come to his eye from his going 
without glasses. 

If the patient complain of imperfect distant vision dm^ to hyper- 
luetropia, then those lenses which correct the Hm. may be pre- 
scribed for distant vision, to be worn cither constantly or occasion- 
ally, as he may desire. Such a patient is almost certain to complain 
also of accommodative asthenopia ; while many patients will be 
met with who complain of the latter, yet express themselves as per- 
fectly satisfied with their distant vision. For relief of their asthenopia 
it is usually enough to prescribe spectacles for near work which 
will correct the Hm., along with 1 1) or 2 D of the HI., if the latter 
exist. 
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If there be excessive cramp of accomtnodation, or strabismuf , 
glasses to correct the whole hypermetropia should be worn whil*^ 
the eye is under atropine ; and afterwards as much of the HI. a ; 
possible, along with the Hm., should be corrected by glasses to b( 
worn constantly. 

Astigmatism. 

In this form of ametropia the refracting surfaces are not spheri- 
cal, and conse(jU(mtly, rays of light from a luminous point are not 
bi-ought to one focus. The defect usually lies in the cornea, and the 
astigmatism may be regular or irregular. 

Ill Begular Astigmatism^ which is congenital, the directions of 
the greatest and least curvatures of the cornea are always at right 
angles to each other, and usually fall precisely in the vertical 
and horizontal meridians, the meridian of greatest curvature being 


0 1 ^ 


Fio. 141. 

most frequently the vertical. The surface of the cornea then re- 
sernbles the back of the bowl of a spoon, which is more convex from 
side to side than from heel to point. Astigmatism is said to be 
“ with the rule ” when the meridian of greatest curvature is vertical, 
and “ against the rule ” when this meridian is horizontal. Hence 
a pencil of rays passing into the eye, instead of meeting at a common 
focus, is refracted in such a way that the rays passing through the 
vertical meridian of the cornea arc brought to a focus much earlier 
than those which fall through its horizontal meridian. 

Fig. 141 shows the different forms which the image of a point 
assumes after the passage of the rays through an astigmatic surface. 

At A neither vertical {v v') nor horizontal (h h') rays have yet 
been united at their foci, but the vertical rays are the nearest to 
their focus ; and therefore here the appearance of the image on an 
intercepting screen, is an oval with its long axis horizontal, as shown 
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by the dotted line. At B the vertical rays have met at their focus, 
but the horizontal rays not as yet at theirs, the effect being a hori- 
7 .ontal straight line. At C the vertical rays arc diverging again 
from their focus, and the horizontal rays have not come to theirs. 
At 1) the same conditions exist, only a little farther on, where one 
s(‘t of rays is diverging, the other still coiivtu-ging, but each at the 
same angle ; hence the figure is a circle. At F tlie horizontal rays 
liave met, and the result is a vertical straight line. At G both sets 
((f rays arc divergent, and the figure is an oval witli the long axis 
])er])endic!uhir. An astigmatic eye has, therefore, two foci, each 
being repn^sented by a line, and not by a ])oint. The interval be- 
tween the foci of the two principal meridians (B and F, Fig. 141) is 
called the Focal Interval and is a measure of the astigmatism. 

There are various kinds of regular astigmatism, according to 
the position of the two principal foci with reference to the retina, 
as follows 

1. Cnm/pound II ijpprmelrop'W Asl'i(/m(ttisw.— \Mh foci behind the 



Fig. 142. 



Fig. 143. 


i('tina, that of the horizontal rays (H, Fig. 142) farther back than 
that (V) of the vertical rays. Hypermetrojiifi in both meridians, 
but greater in the horizontal. 

2. Simple II i/pcnnelropic Asli^matmn . — The focmiof the vertical 
rays (V, Fig. 143) on the retina (emrnetropia in that meridian) ; 
that of the horizontal rays (H) behind the retina (hypermetro])ia in 
that meridian). 

3. Mixed Astigmatism . — The horizon- 
tal focus (H, Fig. 144) behind the retina 
(hypermotropia in that meridian), and 
the vertical focus (V) in front of the 
iH'tina (myopia in that meridian). 

4. Smple Myopic Astigmatism . — The 
28 



Fio. 144. 
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horizontal focus (H, Fig. 145) on the retina (emmetropia in that 
meridian), the vertical focus (V) in front of the retina (myopia). 



Fig. 146. Fig. 140. 


5. Com/pound Myopic Asiiymatisw . — Both foci in front of the 
retina, but the verticiil focus farther forward (V, Fig. UO). 

Symptoms of Regular Astigmatism— We may conclude tlliat 
an individual is astigmatic if he sec horizontal (or vertical) lilies, 
such as the horizontal portions of Roman capital letters, or tlie 
horizontal lines in music, or the horizontal rays in Snellen’s Sunrise 
figure (see end of this book) distinctly, while the vertical (or horizon- 
tal) lines seem indistinct. Patients seldom, however, complain of 
this peculiarity in their vision. 

To explain the perception of lines hy an astigmatic eye, let us 
suppose an eye to be emmetropic in the vertical meridian, and 
araetropic in the horizontal meridian ; we must first consider how 
a point will be seen by such an eye. The rays of light emitted from 
the point and passing through the horizontal meridian will not be 
brought to a focus on the retina, but will produce a blurring of the 
retinal image of the point at each side ; while the vertical rays will 
unite on the retina, and consequently the point will ajqiear distinctly 
defined above and below. 

Now, a line may ]»e regarded as a number of points, and it is 




a 

Fig. 147 . Fig. 148 . 

only necessary therefore to arrange a number of points, blurred at 
the sides, in horizontal and vertical lines— as at a and h in Fig. 147. 
It is evident at once, from mere inspection, that the horizontal line 
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will appear distinct, because the rays which diverjije from each point 
of the latter in a vertical plane— -i.e. at right angles to the direction 
of the line — arc brought to a focus on the retina ; while those rays 
diverging in a horizontal plane, although not meeting on the retina, 
do not render the picture of the line indistinct, because the diffusion 
images resulting from them exist in the horizontal direction, and 
consequently cover or overlap each other on the line, and therefore 
arc not seen, and do not confuse the sight. At the ends of the line 
only (h, Fig. 148) do the diffusion images cause a fuzziness or make 
the line seem longer than it is. In this case a vertical line (a, Figs. 
J47 and 148) seems indistinct, because, the horizontal meridian being 
out of the focus, the diffusion images existing in that direction are 
very apparent, as they are at right angles to the edge of the line. 
On the other liand, in order to see a vertical stripe accurately, it 
is necessary only that the rays diverging in a horizontal plane should 
have their focus on the retina ; and, therefore, if an individual can 
only see vertical lines distinctly at 6 metres we know that his eye 
is emmetropic in the horizontal meridian (and probably myopic 
in the vertical meridian). We do not, however, hear this complaint 
as often as might be expected, because simple astigmatism is not 
so common as one or other of the compound forms. 

Astigmatic people do not generally see very distinc.tly, either 
at long or at short distances. 

Even in hypermetropic astigmatism the book is very often 
brought close to the eyes, in order, by increasing the size of the 
retinal image, to make up for its indistinctness. 

Astigmatic individuals frequently suffer much from headache, 
and sometimes from regular attacks of migraine with sickness, due 
to constant effort to see distinctly, and correction of the astigmatism 
often effects a cure. • 

It has been stated that epilepsy, hysteria, and neurasthenia, if 
not capable of being actually produced by refractive errors, especially 
by astigmatism, in persons with stable brains, may sometimes have 
such errors as their exciting cause, where there is already a pre- 
disposition to the disease. 

All these signs and symptoms appertain to the rather high de- 
grees of astigmatism. Slight degrees may cause no annoyance 
beyond some indistinctness of vision ; and indeed slight degrees of 
hypermetropic astigmatism often pass unnoticed until late in life, 
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when the accominodatioii begins to fail. But very low degrees o! 
astigmatism may give rise to symptoms in neurotic individuals. 
The forms of Astigmatism most likely to cause annoyance are 
those contrary to rule or with the axis obliquely placed. 

We are often led to suspect and to seek for astigmatism when, 
in examining the refraction with spherical glasses, we arc able to 
biing about some improvement of vision, but cannot obtain normal 
V. with any glass, while there is no organic disease to account 
for the (l(‘fect. Also if, in examining with spherical glasses, we 
find V. benefited equally by sciveral glasses of considerable differ- 
ence in power, even perhaps by convex as well as by concave 
glasses. 

The ophthalmoscope affords an admirable means of diagnosing 
astigmatism, and of determining its amount. Just as the astigmatic 
eye cannot see horizontal and vertical lines equally well at the same 
moment, so is an observer unable to see both the vertical and hori- 
zontal vessels in the retina of the astigmatic eye simultaneously, 
but must alter his accommodation to be able to see first one set of 
vessels and then the other. 

A comparison of the sliape of the optic papilla, as seen in the 
upright and in the inverted images, may also give a clue to the 
presence of astigmatism. Inasmuch as the fundus oculi is very 
much magnified in the upright image by the dioptric media through 
which it is seen, and as this enlargement is greater in the direction 
of the meridian of shortest focus (meridian of highest refraction), 
which is most commonly the vertical meridian, a circular object, 
such as the papilla, will seem to be of an oval shape with its long 
axis vertical. But in the inverted image, if the principal focus of 
the lens be closer to the eye than 13 inm. (anterior focus of the 
eye), the magxiification will be less in the meridian of greatest re- 
fraction ; and here, coJisequently, the round optic papilla is seen as 
an oval with its long axis horizontal. If the principal focus of the 
lens be farther from the eye than 13 mm., the magnification again 
becomes greater in the meridian of greatest refraction, and the 
oval again becomes vertical. Sometimes the papilla is really of an 
oval shape, and not round, and then the diagnosis is readily made 
by observing that in one image it is seen as an oval, while in the 
other image it is circular. Care must be taken in the indirect 
method not to hold the lens obliquely, as this would be sufficient to 
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make a circular disc appear oval, the long axis of the oval being in 
the direction of the axis round which the lens is rotated. 

In astigmatic eyes a crescent, similar to that seen in myopia, 
is often present at the margin of the optic disc. The length of the 
cr(‘sccnt is parallel to the meridian of least refraction. 

In cases of corneal astigmatism of high degree the image of 
Vlacido’s disc (p. 154), reflected on the cornea, shows ellipses 
instead of circles, the short axes lying in the meridian of greati'st 
curvature. 

The Estimation of the Degree of Astigmatism and its Correc- 
tion. — It is evident that to correct astigmatism the ordinary spheri- 
cal lenses would be of little use, for thc^y affect the refraction of the 
light passing through them equally in every direction. (Cylindrical 
hmses (p. 404) are therefore employed, whicii refract light in one 
diriiction only — viz. at right angles to their axt^s. 

Subjective Method. — Although astigmatism is nowadays al- 
most universally, in the first instance, estimated by means of the 
o]>hthalmoscopo, or by the astigmometcr (p. 440), yet in order to 
give the reader a clear idea of the matter in the simplest way, a 
subjective method for its estimation will be now described, while its 
objective estimation by aid of the ophthalmoscope (erc(jt image and 
rctinoscopy) will be treated of in the next chapter. 

Simfle Asti(jmatmn.'—^w\hn& Sunrise {vide diagram at end of 
book), or some such diagram, is placed at 6 metres from the (^ye 
(the other eye being excluded), and the patient is asked whether there 
be any line which he secs much more distinctly and blacker than the 
others, and can trace farther towards the central point. If that be 
so, he must be emmetropic in the meridian at right angles to that 
line, provided his accommodation be at rest, and ametropic in the 
meridian corresponding with that line. * 

In case the horizontal line below at each side be the distinct one, 
the eye is emmetropic in the vertical meridian, and probably hyper- 
metropic in the horizontal meridian, because the latter is generally 
that of least curvature. Consequently, a convex cylindrical lens 
held with its curvature horizontally (axis vertical) before the eye 
will correct the defect. The highest convex cylindrical glass which 
renders all the lines equally distinct and wliich gives the patient the 
best possible distant vision will be the correcting glass. This would 
be a case of Simple Hypermetropic Astigmatism (As. H.). If the 
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lens required be + 2 D Oyl., it would be As. H. 2 D ; and in pre 
scribing for the optician we would write “ + 2 D Cyl. Ax. Vert.” 

If the central vertical line be the distinct one, then emmetropia 
exists in the horizontal meridian, and probably therefore myopia in 
the vertical meridian ; and a concave cylindrical lens held before the 
eye with its curvature vertical (axis horizontal) will correct the de- 
fect. The lowest concave cylindrical lens which gives the patient 
the best possible distant vision will be the correcting lens. This 
would be a case of Simple Myopic Astigmatism (As. M.). If the lens 
be — 2*5 Cyl., it would be As. M. 2*5 D ; and for the optician we 
should write “ -- 2-5 D Cyl. Ax. Horiz.” 

The reader should now make a few experiments for himself with 
cylindrical lenses, by means of which he can produce artificial astig- 
matism in his own eye. Let him place Snellen’s Sunrise figure 
opposite his eye at a distance of about 
4 to 6 metres. If he now hold a + 1*0 
Cyl. before his eye, with its axis horizon- 
tal, it gives a myopia of LO 1) to the 
vertical meridian of the eye, while the 
horizontal meridian remains emmetro- 
pic ; and consequently, he will see the 
central vertical line of the diagram dis- 
tinctly, while the horizontal lines will be indistinct. By placing 
a — I’O Cyl. with its axis horizontal before the eye, in addition 
to the +1*0 (\yl., the artificial astigmatism produced by the 
latter is corrected, and tlic whole diagram becomes distinct. 
Every other kind and degree of astigmatism can be similarly re- 
presented by lcns(!s and similarly corrected. 

* Compound Astigmatism. — The spherical lens which corrects one 
meridian having been found, one set of lines will appear defined, and 
then the + or — cylinder necessary to bring the remaining lines into 
focus will give the amount of astigmatism. In the case represented 
by Fig. 149 the order for the glasses would read “+4 D Sph. o + 1 D 
Cyl. Ax. Vert.” ' This is Compound Hypermetropic Astigmatism. 

In an analogous way the examination is made for Compound 
Myopic Astigmatism, in which every meridian is myopic, but the 
vertical meridian more so than the others. 


H. 4D 

H.r)D. 

Fig. 149. 


^ The sign c indicates “ combined with.’ 
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Mixed Astigmatism . — In a case of mixed astigmatism, such as is 
represented by Fig. 150, the correction can bomadein two ways: (a) by 
a. Sph. — 3D, which will correct the vertical 
meridian, but will increase the hypermetropia M. 

111 the horizontal meridian by 3 D, making 
it 8 D, which can then be corrected by com- H D5 

billing a cylindrical lens of + 8 D, axis ver- 
tical, with the above spherical lens ; (h) by a 
spherical + 5 D, which will correct the hori- Pn, i 5 q 

zontal meridian, but will increase the myopia 
ill the vertical meridian to 8 D, necessitating the combination of 
a — Oyl. lens of that number with the + 5 D 8ph. For reading, 
writing, etc., an over-correction of the horizontal meridian with 
+ 8 I) (Jyl., thus rendering the eye myopic 3 1) in every 
rnoridian, and enabling the patient to read at, or near, his far 
point, might be the most suitable arrangement. 

As it is necessary, in order to test the degree, etc., of astigmatism 
accurately, that the accommodation be at rest, it is desirable, before 

the examination for any of 
the hypermetropic forms in 
young persons, to instil atro- 
pine into the eye. 

* Measurement oe the 
Degree of Astigmatism by 
THE Astigmometer. — This 
is one of the most rapid and 
satisfactory methods of de- 
termining both the degree of 
corneal astigmatism, and the 
position of the meridians of 
greatest and least refraction. 

The cornea reflects images 
of objects in the same 
manner as a convex mirror, 
Fig. 151.— The Astigmometer. and the smaller the radius of 

curvature the smaller will 
be the image of any given object. It is easy to calculate the 
radius of curvature of the cornea, if the size of the object, its 
distance from the cornea, and the size of the corneal image be 
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known. The only difficulty lies in the measurement of this image ; 
and it has been found that the best method of effecting this is to 
double the image by means of prisms, and then to alter the strength 
of the prism until the two images just come into contact. When 
this has taken place, a displacement equal to the size of the image 
has been produced. The amount of displacement, and hence the 
size of the image, can easily be calculated. This is the principle of 
the astigmometer (Fig. 151). 

In order to measure the degree of astigmatism by this instru- 
ment, we do not require to know the radius of curvature of the 
cornea, but need merely find out the difference in refractive power 
between the meridians of greatest and least curvature, and this 
the instrument enables us to do in a few seconds without feny 
calculation. 

The Asli(jmometer . — It consists (Fig. 151) of a telescope (p) con- 
taining a double refracting prism between the object glasses, and 
two reflectors or mires (h and /), movable on an arc (w), which is 
fixed to the teh^scope tube. The latter turns on ii.s own axis, ami 
enables the arc to be placed in any meridian, its position being indi- 
cated on a graduated circle (</). The ])atient jilac'es his chin on the 
rest d, and looks into the tube at /, the eye which is not under ob- 
servation being covered by the disc c. The surgeon then looks 
through the telescope at u, turns the arc m into a horizontal position, 
and observes the corneal images of the mires, which he gets into focus. 
He then moves tlu^ mires until the central images just come into con- 


k kl I 


iY l, y 

Fm. 152, 

tacd; the four images will then occupy the relative positions shown in 
Fig. 152. The arc is then rotated into the vertical meridian, and if 
the curvature of the cornea in this meridian be the same as in the 
horizontal meridian, the, central images will still appear to be in con- 
tact ; but if the radius of curvature in the vertical meridian be smaller, 
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ih(‘ intervals a to h and a to ¥ will diminish, and consccjnently the 
, ontral images will overlap, as in Fig. 153, each step of a' representing 
,i (lifEcrcnce of 1 Dioptre. So that in this case (Fig. 153) there would 
1)0 an astigmatism of 2 D, and the greatest refraction would be 
111 the vertical meridian. 

It is generally desirable to begin with the arc placed in the hori- 
j'orital meridian. If the axes of the meridians of 
nroatest and least curvature arc obli(|ue, then the 
images will not lie in one line, and the arc must 
be turned until they arc on a level. An index 
which moves on the circle g (Fig. 151) gives the 
position of the axes. It will be seen from the 
jib()V(‘ description that the astigmometer merely 
registers the amount of astigmatism, Init does not enable us to 
estimate the general refraction of the eye. Moreover, it is th(‘, 
eornoal astigmatism alone which is determined, and it will be found 
ill most cases to differ only slightly from the total astigmatism. A 
useful modification in the mires consists in making them of com- 
plementary colours, for instance, one rod and the other green, the 
overlapping portion then appears white and is easily seen. Another 
gieat advantage which these coloured mires ])ossess is the absence 
of dispersion, due to the use of mono-chromatic light, which rendcirs 
the appreciation of the contact of the images much mor(‘, delicate. 
The latter is the instrument u.scd at the Victoria Hospital, and it 
facilitates the o))scrvations considera.bly. 

* LrnUd Asligmalism . — The astigmatism of the hms when at 
rest is supposed to bo about 0-75 1), and contrary to the rule, and 
it tends therefore to correct or diminish corneal astigmatism with 
the rule. This assumption is based on the fact, that often, when 
tlnire is no subjective astigmatism, the astigmometer shows a corneal 
astigmatism of 0'75 D with the rule, which the lental astigmatism 
presumably corrects. The theory also accounts for the fact that 
the astigmometer over-estimates the total astigmatism by 0*5 D or 
0*75 D when with the rule, and under-estimates it by the same 
amount when against the rule ; because in the latter instance the 
lental ascigmatism must be added to that of the cornea, whereas 
in the former case, it must be deducted from it. This lental 
astigmatism may be caused by the shape of the lens, or by an ob- 
liquity in its positiom A difference between the subjective or total 
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astigmatiHra, and that of the cornea as measured by the astigmo- 
meter, can also be accounted for by the fact that the visual line 
does not pass through the centre of the pupil, and therefore the 
portion of the cornea measured by the astigmometer is not exactly 
the same as that which produced the retinal image. These dis- 
crepancies, however, do not detract materially from the practical 
value of the instrument. 

Disturbances of vision due to astigmatism often make their 
appearance for the first time at middle age or even later, and are 
then apt to be mistaken for amblyopia. In such cases the cornea 
has been astigmatic all through life, but the defect has been masked 
by a compensating astigmatism of the crystalline lens, produced, 
it is supposed, by an unequal accommodative contraction of the 
ciliary muscle. When, as life advances, the amplitude of accom- 
modation diminishes, the power of the ciliary muscle to produce 
this active (jom])ensatoTy Icntal astigmatism also diminishes, and 
finally disappears, and then th(i corneal astigmatism becomes mani- 
fest ; or, in astigmatic individuals the astigmatism may alter in 
degree at this time of life. Astigmatism “ against tlic rule ” is 
more common in old than in young persons. Under atropine, too, 
astigmatism may appear, the existence of which was not previously 
known. This is termed active, or dynamic, lental astigmatism* 

pTescri'ption of Cijlindrical Lenses. — The required position of the 
axis of a cylinder in a prescription is indicated by a line at the 
extremity of wliich a number indicates in degrees its inclination 
to the vertical oi' horizontal, e.g. 2 1). Cyl. ax. In sphero- 

cylinders one surface of the glass is spherical and the other cylin- 
drical. Since the axis of ^cylindrical lenses must occupy a definite 
and unalterable position before the eyes, spectacle frames or rigid 
spiral-spring pince-nez should be ordered, and not folders. When 
first worn, cylindrical glasses frequently appear to cause distortion 
in the shape of objects, and unpleasant sensations of giddiness ; 
these symptoms, however, disappear with a little perseverance in 
the use of the glasses. 

Irregular Astigmatism. 

In irregular astigmatism, the refraction of the eye differs not 
only in different meridians of the eye, but even in different parts 
of one and the same meridian. It is frequently due to irregularities 
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.( the surface of the cornea, the result of former ulcers, and also 
sometimes to irregular refracting power in different parts of the 
rystalline lens. It cannot be corrected. Its presence can be de- 
iccted by a distortion and irregular movement of the optic disc 
when the lens is moved during the indirect method of examining 
with the ophthalmoscope, by Placido’s disc, and also by an irregular 
siiadow in retinoscopy. In some cases, there is a certain amount 
of regular astigmatism combined with it, correction of which may 
improve the vision. 

* Anisometropia.^ 

By this term is meant a difierence in the refraction of the two 
oyes, one being myopic, hypermetropic, or astigmatic, while the other 
is emmetropic, or ametropic in a way different from its fellow. It 
has been shown that in these cases the same amount of accommoda- 
tion takes place in both eyes. So long as the difference in refraction 
is but slight (say 1 D or 1'5 D), it is generally possible to give the 
correcting glass to each eye. When the difference is considerable 
it is often impossible fully to correct eacli eye, because, binocular 
vision having never really existed, the patients are unable to tolerate 
the presence of a clear image on each retina. We must then be 
content with correction of the least ametropic eye, or of that one 
which has the best vision ; or, we may partially correc.t the most 
ametropic, and fully correct the least ametropic eye. If one eye 
be emmetropic no correction may be necessary. Each such case 
must be dealt with as it permits. 

Estima'iton of the Refraction hy Aid of the Ophthal- 
moscope. 

Estimation of the Refraction by the Inverted Method. — The position of 
tile inverted image, in other words its distance from the lens used, dejiends 
on tho strength of the lens, its distance from the eye, and on the refrac- 
tion of tho eye. If the number of the lens and its distance be fixed, the 
refraction alone causes the alteration in the position of the inverted imago. 
In J2m., the emerging rays being parallel, tho image is formed at the focus 
of tho lens ; in M., the rays being convergent, tho image is closer to the 
lens ; and in H. it is farther away, owing to the divergence of the rays 
coming out of the eye. The methods of measuring the refraction which 
are based on these principles have not, however, come into general practi- 
cal use. 


1 d, priv. ; Iffos, like ; fikrpovt a measure. 



444 


DISEASES OF THE EYE. 


[chap. XV. 


By the Direct Method at a distance of about 50 cm. from tli» 
observed eye into which light from the ophthalmoscope mirror i> 
thrown, the observer will be able to make the qualitative diagnosi;, 
of the refraction. If he can see some of the details of the fundus 
the eye is either myopic or hypermetropic ; but if it be emmetropic 
or have M. of less than 2 D, he will be unable to sec any detail. 
The explanation of this is that, in myopia, the rays, from any one 
point on the retina, emerging from the eye, form an inverted image, 
at the far point of the eye in the air, and this image can be seen bv 
the observer who accommodates his eye for that point. In hyper- 
metropia, the issuing rays being divergent pass into the observer’s 
eye, and, by an effort of accommodation on his part, he will sec aji 
upright image of the portion of the patient’s fundus oculi from which 



Fig. 154. 


they come. But in emmetropia, or low degrees of ametropia, in- 
asmuch as the rays come out either parallel or very nearly so, those 
from any two points (m, n. Fig. 154) at a short distance from each 
other in the fundus on emerging from the eye diverge quickly from 
each other, Miid the observer a little way off (at A) receives none 
of them into his eyes, or ol)tains only an indistinct image or red 
glare. If he go very close to the eye he can see details. 

If, on the observer moving his head from side to side, the vessels 
etc., of the observed fundus move with him, the case is one of hyper- 
metropia, if against him it is a case of myopia. In H. (Fig. 155) the 
observer at 0 sees an erect image of the fundus at F behind the plane 
of the pupil, P, and it appears to bo situated at A ; on moving the 
head to Ob the line of vision is 0 F, and F appears to be at Ab In 
myopia (Fig. 156) the image is an inverted one lying in front of the 
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j)lanc of the pupil at F, 'Und when the observer changes to 0' the 
image appears to be in the pupil at A'. 

* For the quantitative determination of ametropia a refraction 
uplithalmoscope is required. This instrument is provided with a 
.lumber of convex and concave lenses capable of being brought into 
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Fia. 155. — Ai)parent motion of fiindus with the obsorvor in H. 

jioaition behind the sight-hole in rapid succession by a sinqile me- 
chanism ; and also witli a tilted mirror which avoids the necessity 
of holding the ophthalmoscope in an oblicjue position, and thus the 
lenses are maintained in a position at right angh^s to the visual 
axis of the observer. The direct method, closer up to the patient’s 
eye, is employed. 

It is necessary, in the first instance, that theohserverbe ac(juainted 
with the nature of his own refraction. 

* 7/ the Ohserver be Emmetropic lie can see the fundus oculi of an 
emmetrope in the upright image without any lens, provided ho go 
close enough, as tlu^ parallel rays coming from the examined eye 



Fig. 150. — Apparent motion of fundus against the observer in M, 

will be focussed on his retina, because his eye is adapted for parallel 
rays. 

In order to see the fundus oculi of a hypermetrope without any 
effort of accommodation, he must place such a convex lens behind 
his ophthalmoscope as will lender the divergent rays coming from 
the patient’s eye parallel before they pass into his eye. This lens is 
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the measure of the patient’s hypermetropia, because it shows hov, 
many dioptres the eye wants of being emmetropic. The lens whicV 
makes the divergent rays coming from the patient’s retina parallel, 
would also give to parallel rays passing into the eye such convergences 
that they would meet on the retina — i.e, it would correct the 
hypermetropia if the patient were examined with test-types and 
glasses (p. 426). (See Fig. 140.) 

The emmetropic observer can of course see the fundus oculi of a 
hypermetrope by th(i direct method without the correcting glass, if 
he use his acconunodatiun to overcome the divergence of the rays 
coming fioni the observed eye, and this is usually the case in the 
lower degrees of hypermetropia. The observer generally relaxes 
his accommodation according as he substitutes convex lenses fd^ it, 
until he reaches the strongest lens with which he can distinctly\see 
the fundus. This is the correcting lens. 

To see the fundus oculi of a myope, the emmetropic observer 
must place a concave glass behind his ophthalmoscope, in order that 
the convergent rays coming from the observed eye may be made 
parallel before they pass into his eye ; and the lov^rst concave lens 
which enables him to see the fundus oculi distinctly is the measure 
of the myopia (p. 414), as showing by how many dioptres it is in 
exc.ess of ennnetropia. 

The emmetropic observer cannot possibly see the fundus oculi 
of a myoi)e without the correcting glass, as the rays are brought to 
a focusin front of his retina, and if he use his accommodation hemcrely 
makes them still more convergent. But, by means of an efEort of 
his accommodation he can see the myopic fundus with a lens which 
over-corrects the myopia, and hence the importance of selecting the 
weakest concave glass v.ith which the fundus is distinctly seen. 

If the obsi\vver be ametropic, he may cither correct his ametropia 
by wearing the suitable lens, and then proceed as though he were 
emmetropic, or else, and which is perhaps the better plan, he must 
allow for the amount of his ametropia. 

For example : — 

* The Hyfermetropic Observer of say 3 D requires a -f lens of 3 13 
in order to see an emmetropic fundus oculi, this lens going altogether 
to correct his own defect. If in order to examine the fundus of 
another eye he require a + lens of 6 D, the examined eye must be 
hypermetropic 3 1), the other 3 D going to correct the observer’s 
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!{. If he be able to s^c the fundus oculi under observation without 
uuy lens, it shows that the eye has an excess of refraction correspond- 
ing with the want of retraction in his own eye— that is to say, it is 
myopic 3 D. If he require a concave 2 1), his want of reiraction— 
Ills hypermetropia— is not enough by that number of dioptres, and 
lie lias to do with an eye which is myopic 5 D (3 1) + 2 J)). Again, 
if lie can see the fundus distinctly with a lens, say -f J 1), which 
is less than his own correcting glass, this shows that the eye he is 
(‘xamining is myopic, but myopic to a lesser degree— in this instance 
by 1 D— than he himself is hypermetropic, and the examined eye 
liere would be M. 2'0 1) {i.r, 3*0 — 1*0). 

If the Observer be myopic the same method of reasoning apjilies. 

* The Existence and Degree of Aslujmatism may he Determined 
with the Ofhihalmoscofe , — We know that astigmatism is present, if 
in the upright image we see the upper and lower margins of the disc 
and the horizontal vessels well defined, while the lateral margins 
and the vertical vessels are blurred, or vice versa. Again, we know 
that astigmatism is present if, in comparing the shape of the optic 
disc in the upright and inverted images, we find it to be an oval 
with its long axis perpendicular in the former, and with its long axis 
horizontal in the latter, showing that the refracting media are more 
powerful in the vertical than in the horizontal meridian. 

We may ascertain the kind and degree of astigmatism as 
follows : — 

If ill the upright image with relaxed accommodation, we can see 
the retinal vess(ds in one meridian distinctly, while in order to see 
those in the opposite meridian a concave or convex lens behind the 
ophthalmoscope is required, we know that the case is one of simple 
myopic or hypermetropic astigmatism ; the emmetropic irK'Hdian 
being that at right angles to the vessels ^ seen without^iny lens, and 
the number of the lens indicating the amount of ametropia in the 
other meridian. 

If, in the two principal meridians, two concave lenses or two 
convex lenses of different strength be required, we have to deal with 
a case of compound astigmatism, myopic or hypermetropic ; the 
greatest error of refraction being in the meridian at right angles to 

^ The vessels may bo regarded as lines, and the explanation given on 
p. 434 applies to them also. 
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that one, the vessels of which are made distintt by the strongest 
lens. 

If a concave lens be required to bring into distinct view tin* 
vessels in one meridian, while a convex lens is required for the 
opposite meridian, the case is one of mixed astigmatism. Myopia 
exists in the meridian at right angles to that in which the vessels 
are brought into vi(^w by the concave lens, and hypermetropia exists 
in the opposite meridian. 


Retinoscopy. 

Retinoscopy, or the Shadow Test, is the most useful method for 
determining tin* refraction by the ophthalmoscope. It consists in 
illuminating the eye with the plane or concave mirror at a distance 



Fio. 157. — Motion of tJio virtual imago in rotation 
of a plane mirror. 


of a litth' over a metre, or more, and then moving the light into 
difi'',rent ])ositions by rotation of the mirror round an axis lying in 
its own plane, the observer noting on which side of the illuminated 
pupil the sliadow appears, and in which direction it moves across 
the pupil, 

Direction of Displacement of tHe Image when a Mirror Is rotated round 
an Axis lying In the Plane of the Mirror. — When a plane mirror is rotated, 
the image of the source of light moves in a direction opposite to that 
in W’hicli the mirror is rotated. In Fig. 1.57 when the mirror is rotated 
from Mj to M 2 the image of the light, L, will be found on the per- 
pendiculars to the mirror. Mi and M 2 , at Ji, and I 2 . The cones of rays 
emerging from these images, ai Oj and 62 62 , will move with the rotation 
of the mirror as indicated by arrowr B, while the images have moved in 
the opposite direction, shown by arrow A. Wlien a concave mirror is 
rotated, the imago moves in the same direction as the mirror. In Fig. 158 
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when the mirror is in the position M^, tho image of L is formed at on 
the secondary axis passing through the centre of curvature ; and, on 
rotating the mirror into the position M*, the corresponding image will be 



Fio. 158. — Motion of inverted image in rotation 
of a concave mirror. 


found on the secondary axis L say at 1% tho change of position of 
tho image being in the direction of the arrow, and with tlio movement of 
tho mirror. 

Theory of Retinoscopy. — In the explanation which follows, the con- 
cave mirror is supposed to bo used. In Fig. 150, rays from tho light, 0, 
placed at tho side of tho patient’s head, strike the mirror. A, wliicli forms 
ail inverted aerial image, A', as explained in chap. ii. This image is now 
the immediate source of light, rays from w^hich, entering tho eye, are made 



movement of the retinal image is the same in all conditions of refraction. 
1. Motion of mirror, or of light area on patient’s face. 2. Motion of 
aerial image produced by mirror (immediate source of light). 3. ea 
motion of retinal image of light. 

to converge toward their conjugate focus, /, on the secondary axis, A N /, 
passing through the nodal point, N. If the retina be at M , or i o lei 
words, if the eye be myopic, with its far point at A , a distinct an rig 
image of the light A, will be formed on the retina at /. In any other 

29 




460 


DISEASES OF THE EYE. 


[chap. XV. 


condition of refraction such as emmetropia, E., hypermotropia, H., or 
any higher degree of myopia, M., a circle of diffusion, c d, is formed by each 
point of light, and a blurred image is the result ; so that the area of illu- 
mination is less bright, and its boundary less defined. The farther the retina 
is from /, the loss will be the brightness and the definition of the margin 
of the illuminated area. 

Now lot the mirror he rotated from A to B, the movement of the light 
area, surrounding th(‘, eye, on the patient’s face will, of course, take the 
saino direction, indicated by the arrow 1. As explained at the beginning 
of this chajitor, the immediate source of light will move to H', shown by 
arrow 2, and its image will be formed, more or less distinctly, on the re 
tina, at th(‘ jioint at which it is intersected by the secondary axis B N h. 
Tlio retinal image*, therefore, will move in the direction of arrow 3, from 
a to h, and this motion, as the figure shows, is the same in all positions 
of tlie retina. Tlie real motion of the retinal image of the light in the 
ohservi'd eye is thereioro independent of the refraction of the eye, and 
18 in a dircc.tion contrary to that of the immediate source of light, and also 
against the motion of the concave mirror. 

The observer cannot, however, see directly what is taking place on 
the retina of the observed eye, since he can only examine it through its 
refractive media. It remains, therefore, to determine the effect of the 
refraction of the observed eye on the motion as it appears to the observer ; 
this may be called the apiiareiit movement. What the observer sees is 
the imago, real or virtual, formed by the observed eye, at its conjugatij 
focus or far point, and therefore the apparent movement vill depend on 
the position of the far point. 

In H (Fig. ICO) tlie immodiaki source of light, A, illuminates a portion 
of the retina at a. The rays e, / emerging from this point diverge, and 
entering the observer’s (‘yo seem to him to come from a, the far point 
of the hypermetropic eye. When, by reason of a rotation of the mirror 
to B, the light moves to H', its retinal image 6, seems to be at jCi. The 
illuminated area seians therefore to have moved in the direction of arrow 
4 — that is, against the motion of the mirror (arrow 1). 

In Em. similarly, the emergent rays are parallel, and the imago is 
projected by the observer to a position behind the eye under examination. 
Stated simjily, m both eases an erect image of the fundus is seen, there 
lore no reversal of the rays takes place between the eye of the observer 
and that of theriersoii under observation ; and consequently, the apparent 
motion is the same as the real. As the light moves from to and so 
passes on, the pupil will first appear to become darkened above, and the 
shadow will move across it as shown in the circle P. 

In Myopia, on the other hand (Fig. 161), the rays from the illuminated 
area a converge to form an inverted imago at a, the far point of the eye, 
situated on the secondary axis ANa. When the immediate source of 
light moves from A' to B', the apparent movement is from a to /3. In 
this case a reversal of the relative position of the rays takes place, before 
they enter the observer’s eye ; the upper rays become the low er and 
V 2 ce versa. Hence this is sometimes called the point of reversal. In this 
case the darkness will appear first at the lower edge of the pupil, and will 
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travel upwards as indicated in the circle P, that is to say, in the san)o 
direction as arrow 1, with tlie movement of the concave mirror. 

The above explanation only holds good in myopia, when, as m the 



Fio. — Retmoscojiy, witli concave*, mirror, in liyperm('tro])ia. I. 

Motion of mirror, 2. IMotion of immediate .soiirc'e ol light. Ih Heal 
motion of retinal image. 4. Appar(*nt motion ol r('tmal image. 


figure, the far point of the eye under oUsei vation lii's in front of the ob- 
server’s eye. If, however, the iar point be situated lartlu'r hack than the 
observer's eye, the ravs will not h.avc met to lorm tlie invi'rti'd imago, 
but will enter his eye retaining the relatiNo [lositions which they boro 
to each other on eiiK'rging from the eye under obsi'rx ation ; consequently, 
the observer will see an erect imagi* ot the illunnnnli'd area, and the movo- 
mt*nt will be ns in H. and Em., nani(‘ly, against the concave mirror. It 
is obvious, tliat the lower tho dogrei* of Juyo[)ia the lartluu* away the 
observer must be in order that ia* may su* the re\(‘rsal ol the movi'iiient. 

An error ol rt*fraction in the obs(*rver’s eye does not mfhi(‘nce tho 
apparent movement, but merely rendiTs the appi‘aranco more or leas 



Fig. 161. — Ketinoscopy wnth concave mirror in Myopia. Numbers as 
in Fig. I GO. 


distinct to him. It should also bo stated, that as tho observer accom- 
modates for the patient’s pupil, and imt for the far point of the retina 
of the patient, the imago seen is alw'ays more or loss diffuse. 

RetinoHcopy with the plane mirror . — The immodiato sourco of light 
in the case of a plane mirror is a virtual upright image behind the min’or 
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(Fig. 157). It movGH in the opposite direction to the motion of the mirror, 
and not with it, as in the case of the concave mirror. Hence the real 
movement of the retinal image in the patient’s eye will be with the mirror. 
The apparent movement will, therefore, be the same ; that is, with the 
mirror, in Em., H., and in low M., where the point of reversal is farther 
away than the observer. In higher degrees of M., with the point of re- 
versal nearer Ilian the o})Kerver, the real motion will be reversed, and 
hence the a])})arent motion will be against the motion of the mirror. 

Degree of illmniwiiion, form, and rate of movement of the shadow . — Ah 
shown in Fig. 1511, w hen the retina is at the conjugate locus of the immedi- 
ate Hourc(' ot light, the illumination is at its greatest. The farther aw’ay 
the retina is from the conjugate focus, that is to say, the higher the H. 
or M., the larger must bo the area over which the light is spread, and 
therefore the more defective the illumination becomes, and the less defined 
and the fainter is the edge of the shadow. 

I’he higher the error of refraction, the nearer to the eye is the far point, 
and the smaller is the remote image ; but with the smaller image a larger 
field is obtained, and more of the circular edge of the slmdow is seen ; 
hence, the latter appears crescentic. In the low’or degrees of ametropia 
and more especially in Em., the magnification is much greater and the 
field is smaller. Therefore, a small portion only of the large circular 
edge is visible, causing tlio shadow' to appear less crescentic and more 
linear. 

The apparent rate of movement depends more on the degree of magni- 
fication of the remote imago, than on the real rate of rnov'oment of the 
retinal image.. The less the magnification the slower the movement 
appears, for instance m Figs. 160 and 101, if the far point were in each case 
at c, the light w'ould have to travel only from d to c, instead of from a to 
(tl, with thti same rotation of th(^ mirror. At c, thereloro, it w'ould ajipear 
to travel a shorter d\stance in the same time, and would therefore appear 
to move slower. The luglier the ametropia, then, the .slower appears to 
be the movement cd the shadow. 

Practice of Retinoscopy with the Concave Mirror— The examina- 
tion is conducted in the dark room. The light is placed at the side 
ol, or above the patient’s head, and behind the level of his eye, so 
that tlie hitter «Tnay be in the shadow. If the concave mirror be 
used, the observer sits at a distance of 1‘25 m. in front of the 
patient. The focal length of the mirror should be about 22 cm., and 
the diameter of the sight-hole about 3 ram. The observer should 
correct any error in his refraction. The light is then throwm into the 
patient’s eye, near the region of the macula lutea, but not on it, 
unless the pupil he dilated by atropine, otherwise the pupil becomes 
too small and the red reflex too faint. The observer accommodates 
for the pupil, and rotating the ophthalmoscope, usually in the hori- 
zontal and vertical meridians, he observes the shadow at the cir- 
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curaference of the pupil. When the mirror is rotated— -say, in the 
horizontal meridian— the edge of the shadow will be vertical, it 
will move horizontally, that is at right angles to its edge, and it 
will indicate the refraction of the horizontal meridian. If the move- 
ment of the shadow be with the movement of the mirror, or with 
the light on the patient’s face, myopia is present ; if it move 
(Ujainst the mirror, Em., H., or M. of less than 1 1) is present. 

The reason why the shadow is against the mirror in cases of 
loss than 1 D is that, in M. of 1 D, the inverted image or point of 
leversal of the emerging rays is situated at the far point of the 
patient’s eye, namely 1 m. in front of the patient, and the observer 
being 25 cm. farther away sees this inverted image. But if the 
jiiyopia be less than 1 1), the far point, or point of reversal, lies 
behind the observer’s head, and he now secs an erect image as in 
Em. or H., and the apparent movement is then the same as in Em. 
or H., namely against the mirror. 

In order to estimate the error of refraction, a tiial spectacle- 
frame is put on the patient’s face. If the shadow move with the 
mirror, we know at once the eye is myopic. To find the degree of 
myopia, the observer puts a low concave-glass (say — 1 D) into the 
frame : and if the shadow still move with the mirror, he puts in a 
higher number (say — 1*5 D), and so on until he comes to a glass 
which makes the image move against the mirror. If this be — 3 I), 
the myopia is 3 1). It might be supposed , as the shadow now moves 
against the mirror, that this glass ovcr-corrccts the myopia ; but 
this is not so, because, as already explained, when the myopia is 
very low the image is formed close to the observer’s eye, or behind 
liis head, and he consequently gets a shadow moving against the 
mirror, although low myopia, and not emmetropia, is present. Con- 
sequently, — 0*5 D, or — 1 D, has to be added pii to the lens, 
which gives the effect of no distinct shadow ; or rather, by the 
above plan, it is not deducted from the lowest lens, which makes 
the shadow move against the mirror. 

If the shadow move against the mirror, we have to determine 
whether the eye is emmetropic, hypermetropic, or slightly myopic. 
Should the illumination be bright, and the shadow well defined, 
the eye is emmetropic, or not far removed from it ; and if the shadow 
be ill defined and crescentic, wc may feel sure the eye is highly 
hypermetropic. We first put on -f- 1 D, and if the motion be still 
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aj^aiiist the inirror, tho case is one of hypennetropia, and higher 
iiu-mbers arc at once proceeded to, until that one is reached which 
causes the shadow to move with the mirror. The measure of the 
hypcrmetropia is 1 D less than the glass so found, for it has evidently 
over-corrected the defect, having made the eye 1 D myopic. 

If, however, on putting on +11) we find the shadow to move 
with the mirror, we change it for + 0*5 D ; and if still the motion 
he with the minor, the eye is, beyond doubt, slightly myopic, — 0*5 
1) or so. But if witli + 1 1) the shadow move with the mirror, 
while witli+ 0*5 it continue to move against it, the eye is emmetropic. 

In astigmatism, tlic light being differently 
focussed in two meridians at right angles to 
each other, and being drawn out into a line 
or oval of ditTusion, causes the illuminated 
area to a})pear like a band. The boundary 
of the shadow therefore is more of a straight 
line than a circle. If the axes of the astig- 
matism ])c oblique, the edge of the shadow 
will lie in one of the meridians, and the 
movennmt will take place in the other one — 
according to the direction of the rotation of 
the mirror. Even if the mirror be not 
rotated in the direction of the meridian of 
greatest or least refraction, the edge of the 
shadow will nevertheless lie in the direction 
of ou(‘ of these meridians, namely in that 
which is ncariist to the axis of rotation, and 
will appear to move in the meridian at right angles to it. This is 
due to an optical illusion explained by Fig. 162. 

It may be faund that in oj^posite meridians there is a difference 
in the motion of the shadow, and this indicates the presence of 
astigmatism. When the difference is one merely of rapidity of 
rnotioji, or of intensity of illumination and shadow, it is cither 
simple hypermetropic or compound astigmatism. But if in the two 
meridians there be a difference in the direction of the motion, then 
it is either simple myo])ic or mixed astigmatism. 

In some rare cas('s the refraction is different at opposite sides 
of the pupil, and a double shadow is seen. These shadows move 
simultaneously in opposite directions ; that is, towards or away 



Fjo. 102.— If Ihe 
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from each other, like the blades of scissors, and hence the condition 
IS known as scissors movement.” In conic.al cornea, an iiregular 
or triangular shadow is seen, with its apex near the centre of the 
pupil j it rotates round its apex with the movements of the mirror. 
In irregular astigmatism, the shadow appears broken up very irregu- 
larly, and different portions of it move in various directions. 

In retin oscopy the best method of ascertaining the degree of 
iistigmatism and its correcting glass is to correct each of the 
principal meridians separately with spherical lenses. In compound 
astigmatism, the difference between the two lenses found indicates 
the degree of astigmatism, and also the cylindrical lens wlii(‘h, 
combined with the correcting spherical lens for the least ametropic 
meridian, is required to neutralise the defect. In mixed astigma- 
tism, the addition of the two numbers gives the cylindrical lens, 
while one or other of them, usually the — 1), is used as the 
spherical lens. 

Retinoscopy with the plane mirror.-As explained on p. 448, 
the immediate source of light moves in a direction the reverse of 
that which is produced by the concave mirror ; therefore, the appar- 
ent movement is with the mirror in H., Km., or low M., and against 
it in the other degrees of M. It will be noticed that this is the same 
as the apparent movement of the vessels when the o])server moves 
his head (p. 445). The advantage of the plane mirror is, that the 
observer can stand farther away from the patieni-, and thus diminish 
the error of observation. If, for example, the distance be a little 
more than 4 m. when the shadow moves with the mirror, the ob- 
server knows, if M. be present, it must be less than 0*25 I). He 
has still to decide whether this indicates E. or H. He docs so by 
putting a low -f- lens (say + 0*25) before the patient’s eye, and if 
then, standing at a distance of 4 metres, the motiotl be altered by 
this glass to one against the mirror, he knows that the eye has 
not a hypermetropia of 0*25 I), consequently that it is emmetropic. 
But if this lens does not at that distance cause a change in the motion 
of the shadow as originally obtained, the eye must he hypermetropic 
to at least the extent of 0*25 D ; and, in order to ascertain how much 
more of H. than this may be present, it is now only necessary to 
continue increasing the strength of the lens in front of the patient’s 
eye, until one is reached which, at 4 metres from the eye, produces 
the myopic motion. The observer knows that he has now slightly 
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over-corrected the hypermetropia of the eye, and that the next 
lens lower is its measure. 

A plane mirror of 4 cm. diameter, and of which the sight-hole 
is 4 mm. in diameter, is the pleasantest to use for retinoscopy. 

ANOMALIES OF ACCOMMODATION. 

Presbyopia. 

This is a diminution in the amplitude of accommodation (p. 7), 
which commences at an early age, and is due to natural changes 
taking place slowly in the crystalline lens. It might not, therefore, 
strictly speaking, be regarded as an anomaly. The power of ac- 
commodation commences to diminish in early childhood, the near 
point beginning then to recede from the eye. The accompanying 
diagram of Bonders (Fig. 163), illustrates the decrease from the 
tenth year of age, and indicates the amplitude of accommodation 
at different ages. 

The numbers at the top indicate the agtis in years, those on the 
left the amplitude of accommodation in dioptres. The curve r r 
shows the refraction of the eye when in a state of rest. This is 
unchanged until the fifty-fifth year, when it begins to diminish ; the 
emmetropic eye then becoming hypermetropic, the hypermetropic 
eye more hypermetropic, and the myopic eye less myopic. The 
curve f p shows the positive refracting power of the eye, corre- 
sponding with the piinctum proximum, and its gradual diminution 
as life advances, and how at the age of 65 it becomes even less than 
the minimum refraction in former years. The two curves meet 
at the age of 73, and then all power of accommodation ceases. The 
number of dioptres included between the two curves on the vertical 
line correspoiKjing with any given age represent the amplitude of 
accommodation at that age— c.^. at 30 years of age the amplitude 
is 7 D ; at 50 years it is only 2*5 B. The amplitude of accommoda- 
tion is the same at the same age in all forms of ametropia, as w^ell as 
in emmctropia. 

The cause of presbyopia lies chiefly in a progressive change in 
the crystalline lens, which becomes less elastic and more homogeneous 
in its different layers, and refracts light less strongly than before. In 
more advanced life, diminished energy of the ciliary muscle probably 
becomes a second factor in the production of presbyopia, 
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The near point gradually recedes from the eye until it reaches a 
distance beyond that at which the person usually reads, writes, 
sews, etc. Employments of this kind then become difficult, because 
the retinal images are too small to be clearly discerned, owing to the 
increased distance at which the work must be held from the eye ; 
;ind, in order to make up for this smallness of the images, the in- 
dividual is often seen to improve their brilliancy by procuring 
stronger light. 

Presbyopia (in old man ; c5\|r) was defined by Donders 



to be present when the near point lies at more than 23 cm. from the 
eye, and we correct it by giving such a convex glass for reading, etc., 
as will bring the near point back to 22 cm. Now in order to focus 
an emmetropic eye for that distance a positive refracting power 
(p) of = ) 4’5 D is necessary, and if the eye have not so much 
accommodation, a convex glass must be given to it of such power as 
will bring p up to 4*5 D ; and this lens is the measure of the pres- 
byopia. At the age of 40 {vide Bonders’ diagram. Fig. 163) the eye 
possesses a positive refraction of just 4'5 D ; and therefore from this 
age presbyopia is said to commence in emmetropic eyes. The 
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presbyopia, then, is equal to the difference between the accommo- 
dative power possessed by the eye and 4*5 D, and the number thus 
found is the correcting; glass for the presbyopia. The distance of 
22 cm. is rather close to the eyes for the comfort of most people, 
and 33 cm. is more commonly taken as the reading distance. Pres- 
byopia on the latter assumption is postponed for two or three years. 

The glass required in presbyopia must also depend on the nature 
of the patient’s work, which, of course, may require to be placed at 
some definite distance. This distance, the refraction of the eye, and 
the amplitude of accommodation (age of the patient), will determine 
the number of the glass which must be prescribed in each case. 

It is important that in prescribing glasses for presbyopia, if there 
be any hypermetropic astigmatism present, it should be correpted 
by the suitable -f cylinder lens added to the spherical glasses. It 
is also important that the glasses should be carefully centred for the 
nuiding distance— i.c. that the visual lines, when they are converged 
to tlie distance at which the work is held, should pass through the 
optical centres of the glasses. The glasses must therefore be closer 
together than distance glasses, and also tilted forwards at the top, 
so that they may be at right angles to the visual axes. Moreover, 
if there be any insufficiency of the internal recti, it will be for the 
patient’s comfort to decentre the lenses slightly inwards. 

The following table indicates the presbyopia of the emmetropic 
eye 



j). required. 

p. existing. 

I’resbyopia. 

40 

4-5 

4*5 

0 

45 

4-5 

3-5 

1-0 

50 

4-5 

2-5 

2-0 

55 

4-5 

1-5 

3-0 

fiO • 

' 4-5 

0*5 

4-0 

05 

4-5 

0-25 

4-25 

70 

4-5 

-1*0 

5-5 

75 

4*5 

-1-75 

0-25 

HO 

4*5 

-2-5 

7-0 


It is hardly necessary to point out that presbyopia comes on at a 
much earlier age in hypermetropes than in emmetropes ; while in 
myopes its advent is postponed ; or, in the higher degrees of myopia, 
it may not come on at all. The hypermetrope of 3 D would be 
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|,resbyopic at the age of 27 ; because, in order to arrive at the 4*5 1) 
i,f positive refraction required, he must have an amplitude of ac- 
( oinmodation of (3 D + 4^*5 D) 7’5 I), and this he has up to that 

only (Fig. 163). 

The myope of 4-5 D can get along until something over 60 years 
„f age without any glass for reading (vide above table). At 65, if he 
s\(MO emmetropic, he would have presbyopia of 4*25 ; consequently 
lio will now require a + glass of only 0-25 1). 

Persons who have worn full myopic correction constantly need 
1 o have the power reduced for reading at the presbyopic age. 

Ih’esbyopia must not be mistaken for slight paralysis of accom- 
niodation. They are distinguished by the fact that in the former 
i lie amplitude of accommodation corresponds with the age of the 
patient as given in Bonders’ table, and the diflicmlty of near vision 
comes on gradually. 

When presbyopia is associated with ametropia., which requires 
correction for distance, bijocal lenses are very convenient. A thin, 
oval or circular, lens (called a paster) representing the addition re- 
(|uired for near vision is ground, fused, or cemented on to the lower 
part of the distanc(‘. glass, or is inserted between the two portions 
ol whicli this is formed. The size of the reading portion should be 
about 12 mm. broad, by 8 mm. high, audits upper border should 
])e a few millimetres below the optical centre of the distance lens. 

Paralysis of Aci'ommodatton (Oyolopkoja). 

This may be partial or complete, and one or both eyes may be 
aficctcd. It is usually combined with paralysis of the sphincter 
iridis (mydriasis), and the condition is then called ophthalmoplegia 
interna ; but it is also seen without paralysis of the sphincter, and 
either alone or with paralysis of some of the orbital muscles supplied 
by the third pair, which also supplies the ciliary muscle — rarely with 
paralysis of the external rectus. 

The Symptoms arc similar to those of presbyopia, but come on 
rather suddenly. They give inconvenience to the patient according 
to the state of his refraction. If he be emmetropic, his distant vision 
continues good, while his vision for near work is much impeded. If 
he be hypermetropic, as he requires his accommodation for distant 
objects, vision for distance is interfered with, and still more so, vision 



4G0 


DISEASES OE THE EYE. 


[OHAP. XV. 


for near objects. If he be myopic, vision is less affected than in 
either of the other forms of refraction ; indeed, if he have more than 
4D of M, being thereby enabled to see near objects at his far point, 
he may suffer little or no inconvenience. 

Micropsia is a common symptom in cases of partial paralysis of 
accommodation, and is due to the fact that, while the retinal image; 
is unaltered in size, the great effort of the defective accommodation 
gives the sensation of the object being much nearer to the eye than 
it really is. 

Causes . — Paralysis of accommodation may be caused by poisons 
acting locally (atropine) or through the system (ptomaines, nicotine, 
lead) ; but it is also the result of, or is attendant upon, vjarious 
diseases. It is one of the symptoms of paralysis of the third nerve ; 
it may be due to rheumatism or to exposure to cold ; or it\ may 
depend upon syphilis, syphilitic periostitis at the sphenoidal figure, 
syphilitic gumma, or syphilitic inflammation of the nerve itself. 

Double paralysis of accommodation is ofttm nuclear. Paralysis 
of accommodation and mydriasis arc sometimes forerunners by many 
years of serious mental derangement. 

Diphtheria is a frequent cause of paralysis of accommodation, 
usually without, but sometimes with, mydriasis. The onset occurs 
most commonly some weeks after the throat affection, which need 
not have been of a severe character. Indeed, the faucial attack 
may have had no apparent diphtheritic character, and may have 
been so slight os almost to have escaped the notice of the patient, 
although sometimes albumen will be found in the urine, the speech 
may be somewhat nasal in character, and the patellar reflexes de- 
fective. The lesion in these cases is probably a nuclear one, and the 
evidence points to miliary extravasations of blood in the floor of 
the fourth ventricle ; but some hold that the paralysis is due to 
a poison, that it is a toxic paralysis. 

In influenza, paralysis of accommodation is seen, occurring some- 
times in the acute stage and sometimes during convalescence. One 
recorded case went on to bulbar paralysis, and ended fatally ; but 
complete recovery is usual. 

Paralysis of accommodation in middle life may be due to diabetes, 
and should raise the suspicion of the presence of this disease. It 
may also occur in chronic alcoholism and in diseases of the spinal 
cord— e.g. locomotor ataxy. 
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Blows on the eye are apt to cause paralysis of accommodation, 
usually with mydriasis. 

The Treatment depends, of course, upon the cause of the paralysis, 
riie instillation of a 1 per cent, solution of sulphate of eserine or of 
muriate of pilocarpine may be employed in all cases, and will at 
least produce temporary improvement of sight ; but it can hardly 
1)0 said to assist in the cure, except perhaps in slight diphtherial cases. 
Iodide of potassium and mercury arc indicated in syphilitic cases, 
;iiid iodide of potassium and salicylate of sodium in rheumatic cases. 
I’he prognosis in these cases must be very guarded, as it often 
happens that recovery does not take place. No further symptoms 
may occur, but in some instances it may be followed by external 
ophthalmoplegia (p. 488). Where cure does not result the patient 
may be enabled to make better use of his eye or eyes by means of a 
convex glass or spectacles ; but in this matter each case must be 
dealt with for itself— no general rule can be laid down. 

In diphtherial cases a general tonic treatment, especially iron, is 
indicated ; and here the prognosis is invariably favourable. 

Accommodative Asthenopia 

lias been already treated of under the head of Hypermetropia 

(p. m). 


Spasm of Accommodation. 

Spasm, or cramp, of accommodation in connection with hyptu’- 
metropia and myopia has already been referred to. A few cases of 
acute spasm of accommodation have been reported. Occurring in 
an emmetropic or slightly hypermetropic eye, such a spasm produces 
apparent myopia. In some of the cases there was ko assignable 
cause for the spasm, in some it was due to overwork, and in one to 
trauma of the cornea. The treatment is a lengthened course of 
atropine locally. 



CHAPTER XVI. 


THE ORBITAL MUSCLES AND THEIR 
DERANGEMENTS. 

Normal Actton of thk Orrital Muscles. 

The eyeball, wliicli is lield in position by tlie orbital fascia and 
capsule of Tenon with its orbital prolongations, is moved round n 
point on its antero-postcrior axis, situated (in the emmetropic eye) 
U mm. behind the cornea, and 10 mm. in front of the posterior 
surface of the sclerotic. Its motions are efiected by means of th(! 
six orbital muscles, arrajiged in three jiairs, (ia(*h pair consisting of 
two antagonistic muscles ; thus the I’ectus intermis and rectus ex- 
tern us are antagonists, the former rotating the eye inwards, and tlie 
latter rotating it outwards. The remaining pairs are the recti 
superior and inferior, and the obliqui superior and inferior. 

The Primary Position of the Eyeball is that one in which, tlni 
head being held erect, the gaze is directed straight forwards in the 
horizontal plane. This is the starting-point from which the actions 
of the muscles are considered. In this position tlie visual axes 
are parallel. 

The Pectus Externus and Pectus Inlernus, lying from their origin 
to their insertion in a plane which corresponds with that of the hori- 
zontal plane of the eyeball, move the latter on its perpendicular 
axis directly inwards and outwards, and have no other action. 

The Su'perior and Injerior Pedi arise at the back of the orbit to 
the inner side of the eye, and pass forwards and outwards. There- 
fore the plane of these muscles does not correspond with the antero- 
posterior vertical plane of the eyeball, but passes from within and 
behind , forwards and outwards. Consequently their axis of rotation , 
though lying in the horizontal plane, is not the horizontal axis of 
the eyeball, but one which, passing from within and before, back- 
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wards and outwards, forms with 
the antcro-posterior axis an angle 
t)f 70° (Fig. 164). Being inserted 
m jront of the centre of rotation, 
their action is mainly to rotate the 
rvcball upwards and downwards, 
hut, coming from the inner side, 
they also rotate it somewhat in- 
wards. Moreover, the superior 
rectus gives to the vertical meri- 
dian of the cornea an inward in- 
clination,^ or inward wheel-mo- 
lion, or torsion of the eye (vide 1(i4.— L(‘l‘l 

Itifra), while the inferior rectus 

gives this meridian an outward inclination, or outward wheel- 
motion of the eye. The power of these muscles over the upward 
and downward motions is greatest when the eye is turned out, for 
then tlicir axis of rotation coincides most closely with the hori- 



zontal axis of the globe ; and their influence over the wheel- 
motion is greatest when the eye is turned in, for then their axis 
of rotation coincides most closely with the antero-posterior axis of 



the globe. 

The plane of the (Jblique Muscles 
of the eyeball also approaches the 
antero-posterior vertical jilane of 
the eyeball, the axis upon which 
they rotate tJie latter passing from 
within and behind, forwards ami 
outwards, and making with the 
antero-posterior axis# an angle of 
35“ (Fig. 165). The principal action, 
accordingly, of the oblique muscles 
is to incline the vertical meridian of 


^ In speaking of the inclination of tho vertical meridian of the cornea 
it ia the upper extremity of this meridian which is meant. Inward means 
toward the nose or median plane of tho heaii, and outward towards the 
temple. These whool-inotions are sometimes designated by the terms 
mtorsion and extorsion. 
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the cornea ; the superior oblique inclines it inwards (wheel-motif)ji 
inwards), the inferior oblique inclines it outwards (wheel-motion 
outwards). In addition to this, since the fixed point from which 
they act is at the front of the inner side of the orbit, and since the\' 
are inserted behind the centre of rotation, they will each of them 
rotate the eyeball outwards. Moreover, the superior oblique will 
move the eye downwards, and the inferior oblique will move it 
upwards. It is evident (Fig. 165) that the power of the oblique 
muscles over the upward and downward motions of the eyeball 
is greatest when the eye is turned in, and that their power over 
the wheel-motion is greatest when the eye is turned out. 

To sum up then : Vertical motion . — The recti move the ^ye in 
the direction indicated by their names, the superior upwards aufl 
the inferior downwards. The obliques move the eye in the opposite 
direction to their names, the superior oblique moving it downwards, 
and the inferior oblique upwards. 

Horizontal motion . — The recti move the eye inwards, the obliques 
move it outwards. 

Wheel-motion (torsion). — The superior (rectus and obliqiu^) 
muscles rotate the vortical meridian inwards ; the inferior (rectus 
and oblique) muscles rotate the vertical meridian outwards. Th(i 
action of the obliques on the wheel-motion is greatest when the ey(‘. 
is rotated outwards, and of the recti when the eye is rotated inwards. 

It may also be noted that the obliques acting together would 
move the eye directly outwards, the other actions of these muscles 
neutralising each other ; similarly the superior and inferior recti 
acting together would rotate the eye directly inwards. But simul- 
taneous action of these several pairs of muscles does not occur 
under normal conditions. 

1 . In the Primary Position all the muscles are at rest. 

2. Motion of the eyeball directly outwards is affected by the ex- 
ternal rectus alone, and motion directly inwards by the internal 
rectus alone. 

3. Motion of the eyeball directly upwards and directly downwards 
is effected chiefly by aid of the superior and inferior recti. But 
these muscles acting alone rotate the eye slightly inwards, and tilt 
the vertical meridian, which in this position should be upright. 
The assistance of the obliques is therefore necessary to counteract 
these subsidiary effects. For example, the superior rectus moves 
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tlio (H'O upwards and inwards, and inclines the vertical ineridiau 
inwards ; the inferior obliciue moves it also upwards, hut at the same 
lime turns it outwards, and inclines the vertical meridian outwards, 
so that when the two muscles act togeth(*r, the second and third 
(vffects mentioned neutralise each other, and the r(\siilt is a. vortical 
motion upwards. Similarly, the inf(‘rior rectus reipiires the assis- 
tance of the superior ohli(pie. 

In obli(|ue positions of the eyes, the vertical meridian no longer 
remains vertical but becomes tilted, as shown in Fig. 1(>() (compare 
with Fig. 171). 

•1. notation upwards and outwards is effected by the superior 
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Fig. JGt). -“llluHtrates the torsion ot the vertical inenclian in 
oblifpjc positions ot the eyes. In motions ot both (‘yes the meridians 
are inclined in the. same nianner, as at 2 and 2', II and li' and so on. 
Compare this witli Fij?. 171. 


rectus, inferior oblique, and external rectus ; but since in an out- 
ward position of the eyeball the torsion effect of the; obliques is at 
its greatest, while that of the recti is diminished or ml, the action 
of the inferior oblique in this respect wnll preponderates, and the 
vertical meridian will therefore be inclined outwards (2' or 4, Fig. Ifih). 

5. Rotation downwards and outwards is due to the action of the 
inferior rectus, superior oblique, and external rectus, and here also 
the torsion effect of the oblique muscle will prevail, and the vertical 
meridian will be inclined inwards. (3' or 5, Fig. 166.) 

6. Upward and inward rotation is produced by the superior 
rectus, inferior oblique and internal rectus, but in the inward position 

30 
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of the eyes the torsion effect due to the rectus will prevail over that 
due to the inferior oblique, and the vertical meridian will thus b. 
inclined inwards. (4' and 2, Fig. 166.) 

7. In rotation downwards and inwards the inferior rectus, superio. 
oblique, and internal rectus act together ; and, for the reason jusi 
mentioned, the vertical meridian will be inclined outwards by the 
inferior rectus. (5' and 3, Fig. 166.) 

The movements of each eye have been considered, so far, as 
taking place separately, but in reality the eyes move together, their 
movem(‘nts being associated. Parallel movements of the eyes in 
various directions are called conjugate, while inward rotation of the 
eyes, for the purpose of fixation of near objects, is known con- 
vergence. Conjugate movements may also take place combined 
with convergence. 

Movement of the eyes upwards is generally accompanied by 
slight divergence, and movement downwards by slight convergence, 
owing to the closer proximity of objects to the eyes below the hori- 
zontal plane, and their greater distance from the eyes when above 
that plane. 

* In conjugate movements of the eyes into oblique positions, 
even with parallel visual axes, a symmetrical wheel-motion, or 
torsion, occurs, as shown in Fig. 166. In the primary position 
(P. and P'.), and also when the eyes are turned directly to the right, 
to the left, upwards, or downwards, the vertical meridians of the 
corneas (as indicated by the lines passing through the pupils), main- 
tain their vertical direction. In other positions this meridian 
bt^comes tilted to one or other side, but in the same direction for 
each eye. For example, on looking to the left and upwards the 
inclination of the vertical meridian is to the left in both eyes (Fig. 166, 
2' and 2.). TJie effect of motion in the three other oblique positions 
is also shown. The explanation of this torsion has already been 
given when the movements of the eyes separately were discussed.^ 

* The muscles which act together in conjugate movements arc 
said to be associates. The right internal rectus, for example, is 

^ This effect is often called “ false torsion,” because it is not directly 
due to the twisting of the eye on its antero-posterior axis, but to the fact 
that the rotation into the oblique position is accomplished by movement 
of the eye on an oblique axis, which lies in the equatorial plane (Listing’s 
plane) of the eyeball. 
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i he associate of the left external rectus, in movements of both eyes 
io the left. In the vertical movements directly upwards and down- 
„ji,rds, the two muscles engaged in one eye are associated with the 
roiTCsponding two muscles in the other eye ; but, in the oblique 
positions, the muscles which are mainly associated in their action 
are those of which the names are opposed in every way. For ex- 
ample, in looking to the left and upwards (in addition to the lateral 
rt*cti) the real associates are the lejt superior rectus and the ri^ht 
inferior oblique ; because, in this position, the axis of the left eye 
]i(*3 in the plane of the recti muscles, while the axis of the right eye 
lies in the plane of the oblique muscles. 

(bnjugate motions and movements of convergtmco are the oJily 
motions of the eyes which can be acconiplishcd voluntarily. Diver- 
<*(‘nce of the eyes is not possible under normal conditions— it would 
he useless for binocular vision. Torsion, or rotation round an 
jiiitero-posterior axis, which has been described above, occurs, within 
limits, on inclining the head, the object being to keep the vertical 
meridian vertical. Very slight torsion occurs on convergence also. 
Hut these latter actions of the muscles arc all involuntary. 

* Objective and Subjective Localisation, or Orientation.— An 
image of the field of vision is formed on the retina, and the image 
of each object in the field is ‘ projected ’ outwards along the secon- 
dary axis passing through the nodal point, or optical centre of the 
eve, to its proper position in the field. This relation of objects to 
one another in space is called ohjedive localisation. 

Subjective localisation consists in the appreciation of the position 
of the body and of the eyes in relation to external objects, and is 
gained chiefly through the sense of muscular effort necessary to 
bring the eyes into position for the fixation of those surrounding 
objects. Hence arises the false judgment of positioTi and the re- 
sulting giddiness, caused by sudden loss of power in the orbital 
muscles. 

* The Field of Fixation,— The field of fixation, which shows the 
lange of mobility of the eyeball, contains all points that the eye 
can successively see or ‘fix’ with the macula lutea, without movement 
of the head. It can be measured with the perimeter, as in testing 
the field of vision, except that here the patient is made to move the 
eye as far as possible in each meridian, and the limit of each move- 
ment is measured by observing the corneal reflex of a candle flame, 
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or ophtliiilnioscopt* iiiiiTor, which is moved along the arc of tlio 
perimeter. The binocular field of fixation contains all points whi( h 
can be seen as single with the two eyes and without movement of 
the head. The averages give, for movement of one eye, inwards 
44°, outwards 46°, upwards 44°, and downwards 50°. 

Strabismus. 

When looking at any object with both eyes it is necessary, ii, 
order to avoid seeing double, that the visual axis of the eyes should 
meet at the point fixed. When this does not take place, one of th(‘ 
eyes must be in a faulty position, or, as it is commonly termed, if 
scpiints. This condition is called Strnhimius, and may arise either 
from over-action or from paralysis of one of the muscles. Strabis- 
mus may oci'ur in any direction, but vertical and oblique deviations 
are less common than the convergent or divergent forms. 

In order to ascertain, in slight cases, which of the two is tin* 
deviating eye, the patient is made to fix an object, and one eye, say 
the left, is rapidly covered with the surgeon’s hand ; then, if the, 
right eye, which is not covered, make no movement, it must havi' 
been looking at the object before the left one w^as covered ; but if 
now, on covering the right eye, the left make a movement in 
order to fix the object, then this eye must be the squinting one. 
The movement is always in the opposite direction to the devia- 
tion. For instance, il the eye be turned inwards too much, it must 
of course turn outwards to fix the object, when its fellow is covered. 
Another good method consists in observing the position of tin*, 
corneal reflex when the patient looks at the ophthalmoscope (see 
Measurement of Strabismus). But the most delicate test is the 
character of /^bc diplopia, if diplopia be present. 

Ap'parent Strabismus is due to a large angle 7 (p. 3). In this 
case, as the visual axes are both directed to the point fixed, there 
will be no movement of either eye on covering the other, as in true 
strabismus. 

Real Strabismus may be Paralytic, Concomitant, or Latent. 

* Latent Strabismus, also called Muscular InsuiiiciencyorHetero- 

phoria. — In these cases strabismus only occurs in exceptional con- 
ditions, such as the use of tests which interfere with, or render more 
difficult, binocular vision. Under the usual conditions, binocuhir 
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u si on is maintained m these cases, but this involves a muscular effort 
::reater than normal, and hence these patients suffer from muscular 
.istheiiopia. 

Binocular Vision. Sense of Fusion— When an object is looked 
.it, the visual axes meet at that object or point of fixation (binocular 
jiration), and the two retinal images arc fused into one by a cerebral 
jjiocess, so that the object appears single. This constitutes binocular 
,s?/?f/Zc vision. All objects situated about the same distance from the 
eves and in that portion of the field which is common to both, form 
images on corresponding parts of the retime, and they too are per- 
eoived as single. The slight differences in the images of an object 
as seen from the point of view of each eye generate the perception 
of relief or stereoscopic vision, which is the highest grade of binocular 
vision. The fusion sense — i.e. the mental desire for single vision — 
develops in infancy, but in different individuals it exists in different 
degrees. Binocular fixation may, for instance, bo present without 
true fusion, only one of the images being perceived, while tln^ other 
is suppressed ; as is proved by the inability sometimes to produce 
double vision by means of a prism. Not only this, but the sense 
of fusion is more easily disturbed in some persons than in others, 
when binocular vision is rendered difficult by {iititicial means. 

The existence or otherwise of true binocular vision may be ascer- 
tained by the simple experiment of giving the patient a book to 
read, and then holding a cedar pencil halfway between his eyes and 
the pa,ge, at right angles to the lines of type. If binocular vision be 
present, the pencil will not offer any impediment to the reading ; 
hut, if it be not jiresent, parts of the page will be hidden behind the 
pencil. The reader may prove this by performing the experiment on 
himself, first with both eyes open (binocular vision), and then with 
one eye shut. • 

Another method is that known as Hering’s Drop Experiment. 
A hollow cylinder about 25 cm. long, and wide enough to take in both 
eyes of a person, is provided — at the opposite end from that placed 
around the eyes — with two strong wires 18 inches long, which jut 
out in continuation, as it were, of the cylinder, but which are bent 
outwards sufficiently to keep them out of the view of the patient, 
Between the ends of these wres a fine thread is stretched, with a 
small bead fastened at its middle point, so that the bead may occupy 
the centre of the field when the patient looks through the cylinder. 
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During the experiment the thread is in the horizontal position, an<l 
the bead is used as the patient’s fixation point. Small balls (if 
different sizes (peas, beans, etc.) are then let fall from a height, otk' 
after another, a couple of dozen times or more, some of them in from 
of the thread, some of them behind it. If the patient have normal 
binocular vision, ho will be able to say each time with certainty 
whether the ball falls in front of, or behind the thread ; but if he 
have not true binocular vision, if only one eye be used, he will merel\ 
guess at the position of the falling ball, and will make frequent mis- 
takes. 

Binocular Vision can also be tested by the stereoscope in its 
various forms, or by the amblyoscope, the diploscope, or diapjhragm 
test. \ 

Diplopia, or double vision, always occurs in the absence of binocu- 
lar fixation — i,e. when strabismus is present — provided binocular 
vision had previously existed. One image is seen by each eye, and 
the double vision disappears on closing one eye. This is binocular 
diplopia, as distinguished from monocular diplopia, in which two 
images are formed on the retina of one eye, as the result of irregular 
refraction (incipient cataract, dislocated lens, irregular astigmatism, 
double pupil). 

The image seen by the eye which looks at, or fixes, the object 
is called the ‘ true image.’ That which correspondswith the deviated 
eye is the ‘ false image ’ ; and, as it does not lie on the macuJii 
lutea, it appears less distinct than the former. The false image 
always appears to the patient to be, or is ‘ projected ’ by him, in 
the opposite direction to the displacement of the eye, so that the 
diplopia is the reverse of the position of the eyes. 

When the image seen by the affected eye lies to the correspond- 
ing side, the diplopia is termed homonymous. Homonymous double 
vision therefore always indicates convergence of the visual lines. 
Fig. 167 explains the occurrence of homonymous diplopia in con- 
vergent paralytic strabismus.^ The right eye fixes the object o, 
and its image falls on the macula lutea m ; but the left eye, by 
reason of paralysis of the external rectus, is turned in, and its visual 
axis lies in the direction m v, and the image of o falls to the inner 


^ For the sake of simplicity in the diagram the effect which rotation 
of the eye has on tVie nodal point is omitted, 
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side of the macula lutea at a. Now why should this imaf2;e not be 
referred to its correct position along the line a o ? The reason is 
that the patient is not conscious of the deviation of this eye ; and, 
having always been in the habit of superposing his fields of vision, 
so that the visual axes of the eyes meet at the object fixed, ho 
imagines this to be still the case, and that v m lies in the position 
of 0 a, and that the macula lutea m is at 7 n. But if this were so, 
(( would be at a\ and in this position of the eye, images formed at 
a' to the inner side of the macula lutea arc projected to the outer 
side of the field, along the line a' o', and the patient imagines that 
0 occupies the position o', as seen with the left eye. 



Left Eye. Right Eye 

Em. 107. 


If the left eye were deviated outwards, the iniag^ of o would fall 
to the outside of the macula, and would therefore be projected to 
the right of the true position of the object. The right image would 
then belong to the left eye and vice versa ; this is crossed diplopia, 
and indicates divergence of the visual lines. A very simple experi- 
ment will prove this : when a finger is held up in front of the eyes, 
and a distant object is fixed, it will be noticed that the finger is seen 
double ; if now the right eye be closed, the left image of the finger 
will vanish. The diplopia here is crossed because the convergence of 
the eyes is less than that required for fixing the finger— ::there is, in 
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fact, a relative divcrf^eiicc. If the fiiifjjcr be now fixed, a bright 
object farther away will be seen double, but the diplopia will 
homonymous, because the eyes are convergent. This is a physiolo- 
gical diplopia, to which we habitually pay no attention, and as 
the images arc formed ou parts of the retina other than theinaciilr, 
lutea, wc are not disturbed by its existence, although it unc'orj- 
sciously enablcwS us to locate the position of objects as being nearei 
or farther than the object fixed. 

When an eve is deviated upwards or downwards, the correspond- 
ing image is projected downwards or upwards ; and torsion of the 
vertical meridian in one direction produces a tilting of the image in 
the opposite, direction. 

For the effect of prisms on the production and correction of 
diplopia, see chap. xiv. § 9. 

It is necessary that the foregoing shall have been clearly under- 
stood, before the study of paralysis of the orbital muscles is ap- 
proached. 


Pauaia'ses of tre Okbital Muscles. 

We shall now consider the symptoms produced by paralysis of 
the orlntal muscles without r(‘gard to the natuie or seat of the 
causative lesion. These symptoms may be general, that is to say, 
common to all the muscles, or special — that is to say, dependent 
on the parliculaj' muscle affected. 

General Symptoms.— (1) V^trabismus due to the action of the 
opponent juuscle. Tliis is called the primary deviation. (2) Loss 
or diminution of movement in the direction of normal action of the 
affected muscles. (;J) Diplopia, due to the strabismus ; or, if the 
paralysis be but slight, a,ctua] diplopia may not be present, but the 
double images overlapping each other will cause dimness or con- 
fusion of sight. (4) (liddiness and uncertain gait, due partly to the 
diplopia, and partly to faulty projection of the object. (5) False 
projection, by which is meant the false conception of the position of 
the image in the field of fixation. It causes diffumlty in walking and 
working, and is most noticeable wdien a depressor muscle is affected. 
(6) Some patients turn the head towards the side of the paralysed 
muscle, in order to diminish or eliminate the diplopia — c.g. if the 
left ext, rectus were paralysed, the head would be turned towards 
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tlic left ; if it were the left int. rectus, the head would he turned 
towards the right. By this manoeuvre the loss of the action of the 
affected muscle is less felt for those objects which lie straight in the 
patient’s path, while he walks about ; because it involves a rotation 
of the eye towards the side of the healthy antagonist, in which 
region of the binocular fixation field the diplopia is reduced to a 
iiiiniinum. Some patients close one eye to procure single vision. 

It will be noted that 1 , 2, and 6 are objective symptoms, while If, 

4 , and 5 are subjective. 

In peripheral paralysis it is most common to find only the muscle, 
or muscles, supplied by some one nerve — the third, fourth, or sixth 
—affected ; although, of course, exceptions to this arc not rare 
especially where a neoplasm forms at tlie base of the skull. 

In studying a case of paralysis of an orbital muscle the following 
(Icneral Princi'pks should be borne in mind (1) The defective 
mobility and the diplopia increase towards the side of the affected 
muscle— towards the left, if the left, external rectus bo paralysed ; 
towards the right, if the left internal rectus be paralysed. The image 
\Yhich is farthest in the direction in which the diplopia increases 
belongs to the paralysed eye. (2) The secondary deviation (t.c. the 
deviation of the sound eye while the affected eye fixes) is greater 
than the primary deviation ; because the muscle in the sound eye, 
which is associated in its action with the. paralysed muscle in the 
affected eye (e.g. the rcct. int. with the rcct. ext.), must receive a 
nervous impulse of equal intensity to that sent to the weak muscle, 
and, as the latter requires a considerable impulse to e.xcite its action, 
its associate will be over-excited. Let us suppose the left external 
rectus to be paralysed, and that, shading the right eye with a hand, 
we direct the patient to fix with his left eye an object held somewhat 
to his left side ; we may notice, on removing the shading hand, that 
the right eye. has been rotated inwards to an extent far exceeding 
that of the primary deviation of the left eye, and has now to make 
an outward motion in order again to fix the object. (3) The image 
formed on the retina of the affected eye is projected (i.e. seems to 
the patient to lie) in the direction of the paralysed muscle ; in ot ler 
words the position of the false, image corresponds with the normal 
action of the paralysed muscle, because the deviation of the eye 
is in the opposite direction to the action of the paralysed muse c 
i;.g. if the left ext. rcct. be paralysed, the image corresponding wit 
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that oye will be projected to the left of the image belonging to tlic 
right eye. (See Diplopia, p. 470.) When the affected eye fixes aloii-, 
the faulty projection is twice as great as when fixation is binocular. 
(See General Principle, No. 2.) 

The deviation of the eye, the strabismus, alone is in the opposit-' 
direction to the paralysed muscle ; all the other signs, defectivi^ 
mobility, false projection, increase of diplopia, secondary deviation, 
and position of the head, are towards the paralysed muscle. 

The Special Symptoms due to paralysis of individual muscles 
will now be considered. 

Paralysis of the External Rectus of the Left Eye— If this b(* 
complete or considerable, it is easy of diagnosis, for along with con- 
vergent strabismus there is marked loss of power and motion of the 
left eyeball outwards, and the patient complains of double Ausion. 
He keeps his head turned to the left, in order to diminish the in- 
fluence of the paralysed muscle as much as possible. 

If, however, the paralysis be but slight, the patient may not com- 
plain decidedly of diplopia, but only of indistinctness or confusion 
of sight, especially when he looks towards the left. To decide the 
diagnosis in such a case, the double images must be examined. A 
long lighted candle is used as the object to be looked at ; and one 
eye— let us say here the left eye— is covered with a bit of red-stained 
glass in order to diflerentiate the images.^ The candle is now hehi 
on a level with the patient’s eyes, and straight opposite him, at 
about three metres’ distance (eyes in primary position), (o) In this 
position the images are seen very close together or overlapping each 
other, both of them upright and on the same level, the red candle to 
the left, the white to the right— ?’.e. homonymous diplopia = con- 
vergence. This convergence must be due to paralysis of one or 
other externalrectus muscle, but we cannot say at this stage of the 
experiment which of them is affected, {h) In order to determine 
this point the candle must be carried from side to side, and the in- 
creasing or decreasing distance of the images from each other noted. 
If the candle be carried slowly to the right, the patient following it 
with his eyes without turning his head, the images come closer 
together, or only one candle is seen. But if the candle be carried to 

^ Maddox’s Rod Test, described further on, is very suitfible here, and 
in the investigation of other forms of ocular palsy. 
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the patient’s left, the images go farther apart, their relative posi- 
tions being maintained. Wc now know that it is the left external 
ivctus which is affected : because towards the left- the direction in 
^vhicii the action of this muscle is most wanted, and consequently its 
loss most felt — the distance between the double images increases. 
The images are erect, as no wheel-motion is caused by action of the 
oxternal rectus, (c) If, however, the candle be held to the left and 
raised aloft, the image belonging to the left eye will seem to lean 
away from, and to be a little lower than, that of the right eye (Fig. 
168). The reason of this is that, owing to the paralysis of the external 
rectus, the left eye cannot look sufficiently outwards, but merely 
looks upwards. The inferior oblique loses some of its torsional 
])ower, but retains a greater power of elevation. The left eye there- 
fore is higher than theright, and its vertical meridian remains vertical. 
But the right eye, which is free to follow the 
candle, looks up and to the left. Its vertical 
meridian is therefore inclined to the left. That 
is, the vertical meridians of the two eyes con- 
verge at the top, which necessitates a diverg- 
ence of the upper extremities of the images. 

The rotation of the right eye in this position is 
physiological, and its image is therefore judged 
to be vertical ; while the image of the left eye 
diverging from that of the right, though really vertical, is judged 
to be oblique. An analogous displacement of the eye down- 
wards, and defective rotation of the vertical meridian due to 
the superior oblique, takes place in the position below and to the 
(mtside. {d) If the patient be told to direct his gaze specially to- 
wards the red candle— ^.e. the image which belongs to the left, the 
affected, eye— the distance between the two candles will be much 
greater than if he direct his gaze towards the white candle. This is 
explained by General Principle No. 2 (p. 473). 

If the patient’s good eye be closed, and an object (surgeon’s 
finger) be held up within his reach, but towards his left side, and he 
be requested to aim rapidly at it with his forefinger, he will aim to 
the left of it. The nervous impulse sent to his left external rectus, 
to enable him to turn the eye towards the object, is of such intensity 
as to lead him to fancy that the object lies much farther to the left 
than i@ the case (inporrect projection of the field of view) ; for we, to 



Fig. 168. 
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a great extent, estimate the distance of objects from each other by 
the amount of nervous impulse supplied to our orbital muscles in 
motions of the eyeball. 

A prism held horizontally before the affected eye with its base 
outwards brings the double imagescloser together; or, if the correct 
prism be selected, the images will be blended into one. 

* Paralysis of the Superior Oblique of the Left Eye.— This 
paralysis will be most apparent when a demand is made for motion 
of the eyeball downwards and inwards, the action of the superior 
oblique as a depressor being greatest in this position. Yet absolute 
defect of motion is sometimes difficult to detect, even in com-> 
plete paralysis of this muscle, owing to vicarious action pf the 
inferior rectus and of the internal rectus. Careful examination 
of the secondary deviation will often be successful as tO this 
point. But it is on the examination of the double images thit we 
must chiefly rely for the diagnosis, as follows : — 

{a) In the whole of the field of vision above the horizontal plaiu*. 
there is single vision. Below the horizontal plane in the median line 
diplopia appears, the image belonging to the left eye standing lower 
than that belonging to the right : because the superior oblique being 
a muscle which assists in rotating the eye dowjiwards, the latter, foi* 
want of the action of this muscle, now stands higher than its fellow 
(right eye). The position downwards and inwards of the eyeballs is 
that in whicJi the greatest demand is made upon the superior oblique 
for rotation of the eye downwards : therefore it is in this position 
its want for this purpose is most felt ; and when the candle is held 
in this position, the vertical distance between the double images is 
greatest, (h) The superior oblique assists also in rotation of the 
eye outwards : therefore loss of its power must commit the eyeball 
to a certain extent to the power of the muscles which move it inwards, 
and a rotation in this latter direction (convergence) takes place, with 
the result of making the image belonging to the left eye stand to the 
left of the image belonging to the right eye (homonymous diplopia), 
(c) The superior oblique inclines the vertical meridian inwards : 
therefore, in rotation directly downwards, loss of its power commits 
the eye to the outward wheel-motion imparted to it by the inferior 
rectus. This gives to the image belonging to the left eye an inclina- 
tion to the patient’s right hand, (d) The power of the superior 
oblique to incline the vertical meridian inwards is greatest when the 
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cyo is turned downwards and outwards : cunsoc|uently, iti this 
Inspect its paralysis will be felt chiefly in this position, and therefore 
h(‘rc the inclination of its ima^e to that of the sound eye will be most 
marked, (e) A remarkable phenomenon usually noticed in this 
j,aralysis (and sometimes in paralysis of the inferior rectus), is that 
llie imago belonging to the affected eye seems to stand nearer the 
])jitient than that of the sound eye. This, it is believed, is due to 
t1i(‘ fact that the lower image is projected on a plane nearer to the 
patient, say where it appears to meet the floor. 

To sum up, then (Fig. 169) : below the horizontal plane there 
IS liomonymous diplopia, while the image (J) of the affected eye 
stands on a lower level, is inclined towards the other image, and 
s(',ems to be nearer the patiei^t. Furthermore : — 

(/) In an extreme lower and outer position the image of the 
affected eye may sometimes seem to 
stand higher than that of the sound 
eye, owing to an excessive outward 
inclination of the vertical meridian, 
which throws the image on the lower 
and inner (piadrant of the retina. 

Jn order to do away with oi‘ to 
diminish the diplopia, the patient in- 
clines his head forwards and towards 
tlie right shoulder, and turns his face 
towards the side of the good eye. 

For the prismatic correction of the diplopia, two prisms will be 
reijuired ; one with its base downwards in front of the left eye, to 
correct the vertical difference, and a second with its base outwards 
in front of the right eye, to correct the lateral difference, or it may 
be possible to correct it by a single prism in an obli<jue position. 

Paralysis of the Third Nerve (Internal Rectus, Superior Rectus, 
Inferior Rectus, Inferior Ohhque, and Levator Palpebrse).— Com- 
plete paralysis of all the branches of the third nerve produces a 
remarkable appearance. The upper lid droops (ptosis), the eyebrow 
is raised — from compensatory action of the occipito-frontalis — the 
pupil is semi-dilated and immovable, the power of accommodation 
is destroyed, and the eyeball is often slightly protruded, owing to 
the backward traction of the recti being wanting. There is divergent 
strabismus. Motion inwards exists but to a slight degree, and motion 
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downwards and outwards is effected only by aid of the superitM- 
oblique, and is accompanied by marked inward wheel-motion, which 
can be detected best by noting the change in position of a con- 
junctival vessel. If the paralysis be of some little standing, th( 



Fig. 170. 


external rectus obtains rule over the eyeball, and rotates it perma- 
nently outwards. 

The diagnosis, in cases of complete paralysis of all branches of 
the nerve, is easily made ; but not so sometimes, if the paralysis be 
only slight, and here the examination of the double images is of 
value, as follows : — 

If (Fig. 170) the left third nerve be partially paralysed in all 
or most of iis branches, there will be crossed diplopia cither in the 
whole of the field of vision — for w^ant of power in the internal rectus 
— or towards the patient’s right at the least, and the lateral distance 
between the images will increase as the visual object is carried 
farther towards the right. When the visual object is held aloft the 
left eye will not follow it — for want of the action of the two muscles 
which turn the eye upwards— and, consequently, in this position its 
image will stand, not only to the right of but also above that of the 
right eye ; while, when the visual object is held below the horizontal 
plane, the eye will — owing to paralysis of the inferior rectus — remain 
higher than the right eye, and consequently its image will appear to 
be lower than that of the right eye. It will, moreover, be inclined 
towards the latter image, in consequence of the inward wheel-motion 
imparted to the eye by the healthy superior oblique. 
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When some braiiiclieB of tlie tMrd nerve are paralysed in each eye, 

^ 1)0 diagnosis is often extremely complicated. The ptosis, however, 
,Mch is nearly always present, and is readily recognised, and the 
ijaralysis of the sphincter iridis (mydriasis) and of accommodation, 
which often exist, and are also easily observed, give valuable aid. 
Moreover, any loss of motion upwards must be due to paralysis of the 
(bird nerve ; but if there be loss of motion downwards, the dider- 
oiitial diagnosis between paralysis of the inferior rectus (3rd Nerve) 
.iiid of the superior oblique (4th Nerve) has to bo made. For this 
s(‘e the paragraph on paralysis of the latter muscle. 

As may be imagined from the foregoing, it is often diflicidt in 
j»ractice to keep clearly before one’s mind the diderent actions of 
the orbital muscles, and from the character of the diplopia to deduce 
the paralysis which may be present. The mnemonic diagram 
here given (Fig. 171) will assist in this respect, and it will serve also 
as a control in reasoning on this subject. 

The larger circles in Fig. 171 indicate the position of the cornea 
resulting from the action of the elevator and depressor muscles of 
the eye, the smaller central circles represent the pupils. R and R 


ObUqm Muscles Recti Muscles ObliqueMiiscks 

LIO LSR I RSR R.I.O 


- 0 ® 

L.SO. L.IR. 




R I.R R S 0 


UREije Rigid Lye 

Fig. 171. — Diagram illustrating the separate actions of the elevator 
anddepressor muscles. R.I.O. = Right Inferior Oblique, and so on. 


represent the anterior extremities of the axes of rotation of the recti 
muscles, which lie to the inner side of the cornea, and 0 and 0 
similarly the extremities of the axis of rotation of the obliques at 
the outer side of the cornea. The dotted arcs of circles are those 



480 


DISEASES! OF THE EYE. 


[chap. x\ t. 


described by the centre of the cornea in rotation of the eyes on tlu', (« 
axes. The two central arcs with their concavities towards each 
other represent the action of the recti muscles, and the two outer 
arcs the action of the obliques. The vertical meridian of the corner , 
indicated by a line passing through its centre, is tangential to th(' 
circles described by the centre of the cornea, and consequently 
when one muscle acts at a time, this meridian can be vertical onl}' 
in the primary position. 

Now, to find the action of the right superior rectus, it is merely 
necessary to look at the right superior (juarter of the centre of the 
figure (R.S.R.) and it will be seen at once that this muscle moves the 
eye inwards, upwards, and inclines the vertical meridian inwards. 
In the same way the action of an oblique muscle will be found in 
the outer portion of the figure on its own side, but as the vertical 
action of the obliques is in a direction opposite to that indicated 
by their nannss, the superior oblique will be found below and th^^ 
inferior above. The action of the left inferior oblique is found iu 
the outer portion of the figure, on the left side, above (L.I.O). 

Many facts can at once be understood by reference to the figure : 
for example, tliat the recti are inward rotators or adductors, and 
the obli((Ucs outward rotators or abductors ; that tlie superior 
muscles produce inward torsion (R.S.R., L.8.R., R.S.O., and L.S.O.), 
and the inferior muscles outward torsion (R.LR., L.I.R., R.I.O., 
and L.I.O.) ; also, that the right superior rectus (R.S.R.) for instance, 
is tho true associate of the left inferior obli(|ue (L.I.O.), their action 
corresponding in all three respects — jiamely, motion upward, to 
the left, and torsioi^ to left, and so on.i 

Now, since the deviation of the eye is in the opposite direction 
to the normal action of the paralysed muscle, and the projection 
of the false invxge is the opposite of the position of the eye, it follows 
that the false image must appear displaced in the direction of the 

^ Tho action of tho muscles is considorcd as if the observer were looking 
at his own eyes from behind. This view is taken in order that this figure 
may correspond with Fig. 172, illustrating tho diplopia, in which also 
the observer considers himself to bo the patient. To be quite accurate 
it should be remembered that as the cornea moves out of the primary 
position, it comes to lie more and more behind the plane of the paper in 
the figure. In fact the arcs of circles are seen sideways and therefore 
appear elliptical. The idea of this figure was suggested by Landolt’s 
method of demonstrating tho action of the muscles on a rubber ball. 
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,,tion of the muscle, therefore Fig. 172, illustrating the diplopia, 
s practically the same as Fig. 171. 

Ill Fig. 172 the form of diplopia which charactoriscs paralysis 
oach muscle is expressed by the position of the dotted caudle 
Scaring the name of the muscle. Tlie dotted Hues represent the 
false images belonging to the affected eye, the continuous lines the 
line images belonging to the unaffected eye. • 

In the case of the recti, the false images enclose a lozenge-shaped 
^pace in the centre of the figure, whereas the false images correspond- 
mg with the obliques will be found in the outer portions. It will also 
be noted that the dotted lines extend upwards and downwards be- 
yond the others, indicating respectively that the false images are 
higher or lower than the true ones. Another fact which the diagram 


LIO, LSR.RSR RIO 

V\ /^\ v 



Left E ve Right Eye 


Flu. 172. — IJiagrani of tho diplopia duo to paralysis ot any ono 
of tho elevator or depressor muscles.* 

indicates is that, in the case of the muscles represented in the upper 
halves of the figures, the diplopia occurs in the upper part of the 
lield of fixation, or, in other words, in upward movements of the 
eyes. A similar rule holds good with regard to the Xiwer halves. 

The method of using the diagrams will b(^ better understood by 
taking a particular muscle as an example. Suppose, for instance, 

* Fig. 172 is a combination of two nmemonic diagrams which appeared 
in previous editions of this book. I’hcy have been so combined in ord(*r 
to correspond exactly with Fig. 171, illustrating the action of the muscles. 
A comparison of Figs. 10(1, 171, and 172 will reveal that they are practically 
llie same, and that Fig. 171 whicli shows the action of the muscles viill 
consequently also represent the diplopia characteristic of each muscle, 
and also the torsion which occurs in extreme ohliipie positions. (L. W. ) 

ai 
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that we wish to know what kind of diplopia results from paralysis 
of the left infmor rectus, it is simply necessary to look at the kj! 
inlcrior part of the centre of the figure (recti), which gives the diplopiji. 
If we analyse this we find (1) that the diplopia is crossed, for the fats, 
image corresponding with the kfl eye? is on the ru/ht of the true image 
—i.e. the right image corresponds with the left eye; (2) that the false, 
image has its u'pjxr end inclined towards the true one ; (3) that the 
false image is lower than the true one, for the dotted line extends 
lower than th(^ other one ; (4) that the diplopia occurs in downuard 
movements of the eyes, for it is in the lower half of the diagram that 
the false image li(vs. 

The same nudhod applies to the other jecti : the diplopia foi 
the right upper rectus is found in the right upper quadrant, ajul 
so on for the rest. 

Th(^ diplopia corres})onding with one of th(i oblicjneswill be found 
in the outer part of the figure on the same side as the muscle, and 
for the same j'eason as in Fig. 171 the superior oblique will be below 
and vice versa. Jj.S.O. gives the diplojna foi‘ the left superior 
obli(jue. 

The figures can be called to mind either as consisting of the four 
recti in the centre and the four oblicjues at the outsides, or as being 
mad(5 up of an X for each (ive, with the two recti on the inside 
and the two obliques on the outside. 

This is an extreTiiely simple method. Jly liearing tin; figun-s 
in mind it is possible* to tell immediately what kind of diplopia 
would result from paralysis of any one of these muscles, and con- 
versely, given the di])lopia, to determine to which muscle it is due. 
Fig. 172 may be used alone, without reference to the action of the 
muscles, when there is little time for thought. 

* Some of othe paralyses seem to resemble one another very 
closely in the form of tlie dij)lopia produced ; for example, para- 
lysis of the left supcu’ior obli(iue, and of the right inferior rectus, 
in which the diplopia occurs in both cases below the horizontal 
plane, and the false image is to the left of, and lowcu’ than, the 
true one, and inclined tow^ards it. The distinction is made by 
observing that tlui false image belongs to the left eye (homonymous 
diplopia) in the case of the oblique muscle, and to the right eye 
(crossed diplopia) in the case of the rectus. Figs. 173 and 171 
explain this. 
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Again, as Duane points out, the position of the eye in which 
. > . vertical clement of the diplopia is at its maximum is of the 
.■;itost importance for the diagnosis of the muscle at fault, in the 
, of the elevators and depressors. In the above cases, (or instance, 

, , vertical separation of the images in paralysis of tla^ left superior 
,,i,i,(|uc will be at its greatest, when an attempt is ]nado to turn the 
downwards and inwanh ; and the maximum deviation in this 
,,>.|,(.ct, in the case of the left inferior rectus, will be found when the 
looks downwards and oiiiwards (p. 

* In case the diplopia does not corres])ond with any of the recog- 
nised forms characteristic of paralysis of any singh^ muscle, the con- 
.lition l)ecomes complicated, and the solution of the (jnestion as 
jo which muscles are at fault is Irrquently impossible, but there 



Fiu. riX 17 t. 

I<V. 17:].^ Paralysis of loit sup. olilaiuo. Homonymous diplopia. 
\{, imafio (li riplil vyc. U ima^^o ol lolt c.No. 

b'vjr. 174 .— Paralysis of ri^j:lit iriformr ivctus. Pross.'d ilijiloiMa. Is 
iina^i* ol ri^lil I’vo. H, imajJio of iolt ryo. 

aiv two vury simple ciiusos through wliii li the iiiiture ol the diplopia 
iiuiy be (liuiigcd and which should ho mimtioiied. In the lirst 
lilaee the patient may fix with the paralysed eye, and when this 
oeenrs the imago belonging to it will scorn to him to b* in a correct 
linsition, and that of the other cyo will bo apparently displaced. 
It is merely necessary to suppose that the diagram of the diplopia 
in the particular case is rotated, so that the imago belonging to 
the ])aralyscd cyc becomes vortical. For oxaniplo, hig. 17.) in this 
case would be converted into Fig. 171). 

* Again, if paralysis of an elevator or depressor occurs in a 
patient with a latent horizontal deviation, either convergiiuc oi 
ilivergence, a crossed or homonymous diplopia may be itvcrset , 
<ni accoimt of the latent deviation becoming manifest iii cou- 
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fiequerice of tho impossibility of fusing the images, and thus hu, 
175 would be changed to Fig. 177. 

* Measurement of the degree of 'paralysis is useful for progiKt-is. 
and also for estimating the progress of the case. It may be measu ; -hI 
by noting the amount of separation of the double images. Maddo > \ 
rod-test with scale is very suitable for this, or the prism rc(|uiiid 
to correct the diplopia may be noted, the deviation being equal to 



F'lo. 175. Fio. 170. Fig. 177. 


half the angle of tho prism. Another method consists in measuriiif* 
the mobility of the eye, in the direction of the paralysed muscle, 
with the perimeter. 

The Causes op Paralyses op Orbital Muscles. 

Loss of power of one or more of the muscles of the eyeball is, 
of course, always to be regarded as a symptom, not as a disease. 

This loss of power may bo due to lesions in several different situ in 
tions, namely (1) Lesions situated in the orbit. (2) Basic lesions 
— i.e. lesions situated at the sphenoidal fissure, and those at the base 
of the skull, betwi^en the sphenoidal fissure and the pons. (3) Pon- 
tine lesions,,! which may bo Fascicular — i.e. involving the ocular 
nerve fibres in the substance of the pons— or Nuclear— i.c. onlv 
attacking the nuclei of the nerves in the aqueduct of Sylvius and 
floor of the fourth ventricle. (4) Cerebral lesions— ^.c. siipra-nucle.ir, 
in the internal cajisiile, corona radiafca, or cortex. These four 
classes differ considerably in their clinical aspect, in their ])atlio- 
logical causes, and in their significance for the well-being of tlic 
patient. 

The first class— loss of power due to orbital lesions — will he 
considered in the chapter on Diseases of the Orbit, 
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The second class— those due to basic losious-provides by far 
I largest number of cases of ])!iralysos of the oihital niuseles. 
I, paralyses are chiefly of rheiiniaiic or syphilitic loiture. 

Hlieuniatic paralysis, to which the external rectus is s])ecially 
|, ;)iie, will be noted if there be symptoms of general rheumatism, or 
1 1 : here be a history of exposure to cold or wet immediabdy preceding 
li,e attack. 

Sy])hilis will be suggested as a cause, if thcj-e be a specilic history, 
;i)id that other causes can be excluded. JVriplKU'al paralyses of the 
(> I hi I 111 muscles due to syphilis are amongst the later symptoms of 
the disease, and may depend on exostoses or giimnuita. at the base 
of the skull, or to syphilitic neoplasms, or mcJiingitis, in tlni course 
(it the nerve. The third nerve seems to be particularly liahh^ to be 
attacked by a solitary gumma at the base of the skull, es})eci;illy at 
tlie sphenoidal fissure, ptosis being commonly the first symptom. 

Other neoplastic growths can, of course, cause these paralyses in 
ilie same way. 

Fracture of the base of the skull may be indicated by a fourth nerve 
])!iralysis, as the only symptom, due to injury of the nerve as it passes 
uvi'i' the apex of the petrous portion of the temporal bone, but 
pariilysis of the sixth nerve is more common with this lesion. 

In the diagnosis of a basal lesion as the cause of the pariilysis, 
the gradual and successive involvement of different cranial nerves 
iiccording to their anatomical position, or even independently of 
their anatomical arrangement, is suggestive? ; as for exam])le hicial 
neuralgia, or anicsthcsia occurring along with paralysis of ocular 
imisclcs. And the presence of atrophy of one or of both optic 
iK'rves, or of a bi-teinporiil hemianopsia, would furnish conclusive 
evidence of tlie basal origin of such paralysis. 

Pro(jnosis.—\n peri])heral ])aralyses recovery is V(«i‘y frc(|iient; 
much, however, depending on the nature of the lesion. In cases 
^'In'ro a cure is not effected, the diplopia eventually beconn^s less 
troublesome and the antagonist muscle often contracted, the i?ye 
I'ciiig then rotated permanently and excessively in the corresponding 
direction. In cases of old standing, a permanent contraction of the 
muscles of the neck may be brought about, from the inclination of 
the head which the diplopia has obliged the patient to adopt. 

Treatment.^ln these cases the medical treatment consists in 
drugs suitable to the fundamental disease (rheumatism, syphilis, 
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etc.). Local depletion at the temple by the artificial leech in the 
early stages, and galvanism later on, may be employed with advan- 
tage. The most common method of applying galvanism is through 
the closed lid ; but it is j)robable that the episcleral method — i.e. 
with the electrode placed directly over the muscle —is more effectual. 
A good method is for the surgeon to take one rheophore, well wetted, 
in one hand, and, liavijig secured good contact with the skin of the 
palm, the index finger is applied to the patient’s globe in the situa- 
tion of the various external muscles of the eye. The finger is 
covered with a single thickness of well-rnoisteiied muslin, and the 
conjunctiva should be ])reviously rendered insensitive by cocaine; 
The other rheophore, a moistened plate, is placed on the Jiape of 
th(‘ patient’s neck. The, strength of the current advised is from 
] ’5 to 2 milliamperes, and the alternate application and lifting of 
the finger, by closing and opening the circuit, gives rise to a 
feeling of a slight electric shock in the terminal point of the 
finger. The oiierator should first test the strength of the current 
upon the jiatient’s cheek. The point of the finger thus employed 
acts as a sentient rheophore. and can be a])])lied with nicety and 
delicacy to various jiarts of the eye, the ojieiator iieing constantly 
aware, by the feeling in his finger, of the strength of the current 
employed. 

Passive orthoptic treatment occasionally gives a rapid and 
brilliant result, while, again, it is useless. It is ])erformed as follows : 
— The conjunctiva at the corneo-scleral margin, near the insertion 
of the jiandyscd muscle, is seized with a forceps, and the eyeball is 
drawn in the direction of the muscle, and as far as ])ossiblc beyond 
its ordinary limit of contraction, and back .again. Tln^se movements 
are continued for about a minuti* once a day, cocaine being used. 

rrismatic*glasses may lie iis(‘d, either to eliminate the diplojiia, 
or to excite the weak muscle to exert itself. In the former case, the 
glass selected must completely neutralise the diph)])ia ; but, as it 
can do so only for one jiositiouol the eyes, ])risms are rarely employed 
in this way. In the hitter case, a prism slightly weaker than that 
spfTicient to completely neutralise the di])lopia is selected, in order 
f'that, with a little effort, the weak muside may be enabled to bring 
about single vision, and, this effort having been successfully main- 
tained for some days, a still weaker prism is then prescribed, and so 
on. Since more than a prism in each eye can seldom be worn, 
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and the diplopia varies in different positions, the use of prisms hero 
is very limited. 

It ia. important for the patient’s comfort while o waiting his cuk', 
unless a cure by prisms as above described is \mn^ attempted, that 
the affected eye should be covered, so that tlio distressing double 
vision may be obviated ; or, better still, if it be a kiteral muscle 
that is paralysed, by excludinpr only the half of the field of the 
defective eye in which diplopia occurs, it can take part in the act 
of vision in the remaining half of the fi(‘ld. 

Surgical treatment is justifiable only when, after six months or 
a year, other means have failed to restore muscular equilibrium. 
Advancement of the paralysed muscle with, if necessary, tenotomy 
of the antagonist is indicated. Tenotomy of the. associated muscle 
of the other eye is sometimes perforrm^d to establish equilibrium, but 
in this case a compensatory movement of the head must take place. 
This surgical treatment apjilied to the internal and external rectus 
sometimes gives satisfactory results ; but in the cases of the superior 
and inferior recti it is less useful. The obli(jue muscles should not 
be operated on, but tenotomy of the associated muscle in the opposite 
eye (in the ca,se of the II. suj). obli(|ue, the Jj. inf. rectus) may give 
relief. 

* A p(*culiar aaid rare form of peripheral or basa,l paralysis is 
Intermitting Paralysis of the Third Nerve of one Eye, sometimes 
inaccurately termed Ophthalmoplegic Migraine. Tlu^ patients are 
generally children or young adults, who usually sutler, at long or 
short intervals, inea,sured it may be by months or years, from 
attacks of headache on the side corresponding with the jiaralysed eye, 
and freijuently from vomiting. This ‘ bilious attack’ is attended, 
or soon followed, by paralysis of one or more, branches of the third 
nerve. 'Fhe paralysis may be comjih^te (U- partial, •and the attack 
varies in its duration from a few days to a f(^w months. Excessive 
salivation, perspiration, or disciiarge from tlni nose occurs in a few 
cases. Some caises are ])urely periodical —i.c. i n the inbuwals between 
the attacks of paralysis all the muscles supplied by the third nerve 
act in a completely normal manner; while in other cases these 
muscles, or some of thc.m, do not completely recover their functions 
in the intervals. There are no visual symptoms such as occur in 
migraine, neither do the patients, as in migraine, belong chiefly to 
the intellectual classes. We arc as yet quite in the dark as to the 
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cause of these periodical paralyses of the third nerve. It is possible 
that the purely periodical cases are of a functional nature— reflex, or 
due to recurrent loxa'mia, possibly of gastro-intestinal origin— and 
that the periodically exacerbating cases alone are due to a lesion of 
the root of the nerve, of an undefined kind, at the base of the skull. 
In three cases of the latter kind, in which an autopsy Avas made, 
there was disease of the trunk of the nerve at the base of the skull 

In intermitting paralysis the Prognosis of tin; purely periodical 
form is favourable, inasmuch as the attacks in the course of time 
become fewer and less severe, until, finally, they entirely cease. In 
the exacerbating form the prognosis for complete recovery is less 
favourable. Out of twenty-six cases collected by Darquier only one 
patient died, and from a cerebral cause. 

In view of the obscurity which still surrounds the causation of' 
these intermitting paralyses their Treatment must consist, in each,^ 
case, in the relief of any general dyscrasia or concomitant symptoms ^ 
which may be present. Purgatives and drinking of hot water have \ 
proved of service in some cases. 

The third class of j)aralyses of orbital muscles above enumerated 
— those due to lesions of the nuclei of the orbital muscles in the 
aqueduct of Sylvius and floor of the fourth V(mtriclc— are known by 
the term 

* Ophthalmoplegia Extema, and also as Nuclear Paralysis.— The 

first of these terms was originally employed to denote those remark- 
able cases in which all, or nearly all, of the orbital muscles of both eyes 
arc paralysed, while the intra-ocular muscles often remain intact. 
There can be no doubt, however, that these cases do not differ in 
their nature from many of those in which, in one eye, several orbital 
musdes sn.pplied by ditbu'ent iierves— c.(/. third and fourth— ai‘e 
wholly or partially ])araly sod ; or where all the oibital muscles in one 
eye are wholly or partially paralysed ; or where in ea,ch eye muscles 
supplied by the same iKU've — e.g. both sixth nerves- -a re wholly or 
partially paralysed ; for such cases arc often mild forms of the 
disease, or else stages in its development. At onetime it was con- 
sidered essential for the diagnosis, that the intra-ocular muscles should 
retain their functions, but cases occur in which the sphincter iridis 
and ciliary muscle are paralysed. 

When these two latter muscles alone are paralysed, the condition 
is called Ophthalmoplegia Interna. When both they and groups of 
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orbital muscles are paralysed the terms Ophthalmoplegia Interna et 
Externa, or Ophthalmoplegia Universa, ai‘e employed. 

The term Nuclear ParalVvsis indicates any orbital paralysis due 
to a lesion of the nuclei of the orbital nerves in tlie poiis, and ojdithal- 
moplegia externa often comes within this category. 

Ptosis, even in cases of complete binocular o])lithalmop]egia 
externa, is often incom])lete, and it is remarkable that in some 
chronic cases, without any improvement in the condition itself, the 
diplopia, which was at first present, (|uite disap})ears. 

Ocmmnee and P/oj/rm.— The condition may be congenital, or 
may make its appearance soon after birth, and may remain ])ei'ma- 
nently without becoming complicated with any further disturbance. 
Congenital ptosis, which is frecpiently combined with loss of ])owcr 
in the superior rectus, and is usually binocnhvr, is of this nature. But 
Nuclear Paralysis is more commonly seen as an ac(|inred condition 
in childhood, or in adult life, either in an acute or chronic form. 
Marked cerebral lethargy is often seen with botli forms, and the 
tendon reflexes may be defective. 

* Acute Nuclear Paralysis is due either to an acute inflammatory 
process in the nuclei — comparable to the proc(‘.ss which produces 
polio-myelitis anterior acuta, and Inmce it is called by Byrom 
Brainwcll polio-myelitis acuta— or to lucrnorrhagic lesions. 

The acute inflammatory cases are apt fo have a sudden onset, 
attended with fever, headache, vomiting, and convulsions, which 
may subside after a few days, heaving oidy the ophthalmoplegia 
behind ; and this, too, after a lengthened period, may undergo cure, 
partial or complete. Transient paralysis of conjugate movements 
often occur at the beginning of the attack. The intra-ocular muscles 
and levjitor palpebric are often spared. SometiuK^s the.s(‘. jittacks 
arc complicated with ])ara1ysis ol the facia.1 nerve, «r th(‘, diseasca] 
process may extend to the spinal cord, and the sym])1oms of acidc 
polio-myelitis become developed ; or, again, acute bulbar paralysis 
may come on. 

Acute peri})heral neuritis of the ocidar nerves, which is sometimes 
seen in cases of alcoholic poisoning, may be mistaken for acute 
nuclear palsy. The symptoms of the two states ar(i the same, exce})t 
that in the case of peripheral neuritis there are no head symptoms 
at the commencement. 

The onset of acute haemorrhagic ophthalmoplegia is sudden, but 
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is unattended by headache, vomiting, or convulsions. It takes differ- 
ent courses. Sometimes it is rapidly fatal ; again, it goes on to 
softening of the nuclei, and becomes chronic ; while, again, it under- 
goes a slow cure. 

It is extremely probable that to this haemorrhagic class some of 
the cases of paralysis of orbital muscles belong, which occasionally 
follow on an attack of diphtheritic sore-throat. These paralyses 
appear in from one to six weeks after the outbreak of the primary 
affection. The latter need not have been of a severe kind ; indeed, 
sometimes patients are unaware that they have had a sore-throat. 
These di])htheritic paralyses always recover in the course of some 
weeks. 

In diabetes, paralyses of orbital muscles afe not very uncommon, 
and are probably to be classed as nuclear. 'Plie same may be said 
of orbital paralyses in lead poisoning, influenza, syphilis sometimes, 
and in (terlier’s disease (Vertige Paralysant). Other causes are 
cold, poisoning by nicotine, sulphuric acid, carbonic oxide, and 
ptomaines. 

The PnxjntKsis in all these instances is favourable. 

(flironic Nuclear Ihiralysis (Chronic Polio-oncephalitis Su])orior, 
of Wernicke) is much more common than the acute form. It de- 
])ends on a, degenerative atrojdiy of the nerve nuclei, analogous to 
that which oiTurs in progre.ssive muscular atrojihy and in chronic 
bulbar paralysis. The ons(‘t is gradual, the loss of power in the 
muscles being at first very slight, but ultimately complete paralysis 
of the alfeetiKi muscles results. There is no fever, nor any cau'cbral 
symptom. Tlie ^.ondition may become associated with chronic 
bulbar jiaralysis, with progressive muscular atro])hy, or with 
locomotor ataxy ; but this is not so liable to occur in infants as 
in adults. « 

In some cases thori', may be partial jiaralysis ol the orbicularis 
palpebrarum, whii-li, according to Mendel, is innervated from the 
third nerve nucleus through the facial nerve, along with other 
inusch's of the oculo-facial groiij) (frontalis and corrugator super- 
cilii). 

Coarse lesions, (‘sp(*cially tumours of the pons, or of its neigh- 
bourhood which press on it, may produce orbital paralyses closely 
simulating those due to nuclear lesions, as we have recently observed 
in a case of tumour of the pituitary body. But here the paralysis 
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is only one of the symptoms in tlie caso^ which arc likely to include 
headache, vomiting, optic neuritis, and, according to the situation 
of the lesion, hemianopsia, hemiplegia, etc. Softenings, patches of 
disseminated sclerosis, and internal hydrocephalus with over-dis- 
tension of the aqueduct of Sylvius, are other lesions which may give 
rise to similar orbital paralyses, hut winch cannot he regarded as 
true nuclear ophthalmoplegia. The mode of onset, and the con- 
comitant symptoms, of eacdi case must .s(*rve as our guides in arriving 
at a diagnosis, w hich w'ill sometimes he difticult enough. 

According to Bernheimer, the diagnosis of a nuclear paralysis 
of the muscles must take into account the a(“com])a,nying symptoms, 
etiology, course of the disease, etc., for the grouping of the affected 
muscles, whether intra- or (‘xtra-ocular, functionally associated or 
otherwise, is not suHicient in itsiilf to warrant the assiirnjition of a 
nuclear origin of the affection. 

* Conjwjdic Latcrdl Pdrdh/sis of the eyes is a sym])t()m which may 
ho caused hy a lesion in the pons. It is held that the voluntary motor 
impulses, coming dow-n from the cort(*x to produce associated lateral 
motions of the eyeballs — ?.c. action of the (^vt(‘rnal rectus of one eye, 
along with action of the intermd rectus of the other i\ve-lirst reach 
the nucleus of tlie sixth nerve, and then jiass on nmhn* the corpora, 
quadrigemina, through the posterior longitudinal hands, the neurons 
of which connect the sixth nucleus wuth the third nucleus of the same 
side and so through crossed third nerve fibres linally leach the in- 
ternal rectus of the ojiposite aide (Kig. 178). The sixtli pair of one 
side supplies in this w^ay the external rectus of its own sid(‘., and 
also influences tln^ internal rectus of the opj)osite side ; and it is 
(piite probable that similar connections Jiniy exist in the ne,rv(! 
sup])ly of other orbital muscles, llenci* a. lesion at, let ns say, 
the left sixth nerve nucleus would ])a.ralysf“ th(!*coiijugate latera-1 
motions of the eyes towards the lelt side ; and there would in con- 
scqucJicc be conjugate latei’al de.viatioji ol the cyi's towards t,h(‘ right 
—the eyes looking away from the lesion. In conjugate ])aralysis 
or deviation, whether due to a pontine lesion, or, as will be described 
in a later paragraph, to a cerebral lesion, the combined action of 
the internal recti for tlie pur])osc of convcrgcTice of tlu^ eyes is re- 
tained. 

Paralysis of the orbital muscles from nucleair disease, apart 
from the primary conditions already described, may occur in 
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Locomotor Ataxy, DiHscminated SclerosiR, General Paralysis, 
Chronic Alcoholism, and more rarely in Exophthalmic Goitre and 
Severe Multiple Neuritis. 

* Fammlar Pamhjses arc mainly distinguished by the i)rcsenc6 
of other symptoms due to involvement of neighbouring structures. 
They are rarely symuK^trical. Vertigo is common with fascicular 
third-nerve paralysis, owing to implication of the red nucleus in 
the tegmentum which is connected with the su})erior peduncle of 
the cerebellum. Bernheimcr thinks that fascicular and nuclear 
paralysis are not separable clinically. 

* In MynMhvnia Gravu the symptoms include some which arc due 
to derangement in the power of oihital muscles. It occurs mostly 
in young people the subjects of malnutrition. Ptosis is a common 
symptom ; it is usually bilateral and more marked on one side thain 
on the other. It may be constant, or it may only be present to- 
wards the latter end of the day, or if the patient looks up for any 
length of time, when the lids gradually fall. Owing to weakness^ 
of the occipito-frontalis muscles, their compensatory over-action,., 
so common in other forms of ptosis, does not occur except in the ' 
incipient stage. Weakness of the orbital muscles with resulting 
diplopia is often present. Sometimes one muscle is more affected 
than others, sometimes there is a general paresis affecting all the 
orbital muscles, while in some cases complete and persistent ophthal- 
moplegia externa is ])resent. An alteration in the relative position 
of the two images is a striking feature. In some cases irregular 
nystagmoid movements are induced upon conjugate lateral motion 
of the eyes. The ocular muscles, as is the case with other voluntary 
muschis, become readily fatigued, the patients complaining that 
jiftnr reading a few lines the words and h'ttcus run into each other. 
Pupil changes a.r; excej)tional, but the ])upils a, re sometimes un- 
e(|ual. Ill Buzzard’s case, after prolonged convergence, the ])U])i]s 
showed a tendency to oscillatory movements. The power of ao 
commodation docs not become fatigued. 

The general features of the disease arc Weakness of some or 
all of the voluntary muscles of the body, which may amount to 
complete paralysis. After a long rest— c.j/. on awaking in the 
morning— they may respond normally to the will, but become 
rapidly exhausted after a little use. The affected muscles often 
exhibit the myasthenic reaction, becoming exhausted by faradic 
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stimulation. The entire system of volu^itary muscles may be affec- 
ted, but those muscles are most apt to bo implicated which normally 
act most continuously or frequently, such as the cervical muscles 
and the extrinsic muscles of the eyeball. The symptoms tluc.tuatc 
from day to day, or from month to month, and may even disappear 
for months or even years, and then rcappeai*. There are no sensory 
symptoms. Death occurs in a large pi‘oj)ortioii of the cases, but 
no structural changes have been found to account for the symptoms. 

* Cerebral Paralyses of Orbital Muscles form the fourth and last 
of the classes enumerated. They include all the orbital paralyses 
due to lesions above the nuclei— f.c. in the cortex, corona radiata, 
or internal capsule. They are usually associated with other symp- 
toms which aid us in localising, more or less accurately, tlie lesions 
which cause them. These paralyses are always physiological, 
associated, or conjugate, as they arc variously and with ccjual cor- 
rectness termed” they are, in short, paralyses of motion rather 
than of muscles. 

Conjugate lat(iral paralysis - loss of power of motion of the eyes 
to one side or to the other, while tljc ])ower of convergence of tlio 
optic axes is retained --is by far the most common form of this 
symptom. We do not as yet know wlieni the cortical centre for 
the associated lateral motions of the eyes is situated. i But even 
if we did know its position, it is not likely that much would be gained 
so far as clinical localisation of the c(‘.rebral lesion is concerned ; 
for this centre, wherever it may be, is extremely sensitive, and is 
apt to be thrown out of gear by lesions of many different parts of 
the cortex. Conjugate deviation is, in short, very apt to be a dis- 
tant symptom, especially in cerebral hamiorrhage, when it is often 
accompanied by a rotation of tho head in the same direction, and 
lasts only a short time. Moreover, it is tliougl^J that, when this 

^ Tills centre has been placed by varieus authors in tiic inferior parietal 
lobule (Wernicke, Henschon, Munk, etc.), and in the second frontal con- 
volution (Ferrier, Horsley, and Hoevor). Slirnulation of the centiX'S 
of vision in the occipital lobe has also b^cn found to produce conjugate 
movements (Schader, Mimk), and tlioso have been regarded as reflex by 
some ; but Knies holds that the visual centre contains tho inotor cujntre 
for the eye-muscles as well. Moreover, it is stated that tho visual cortex 
contains motor pyi-amidal cells. Tlio latest expcriniontfl (Bernheimer) 
place this centre in that portion of the inferior parietal lobule known us 
the angular gyrus. 
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conta:e may happen to be actually involved in the lesion, its function, 
being largely bilateral, is rapidly taken up by the opposite hemi- 
sphere ; and hence, (^ven when conjugate lateral deviation plays the 
part of a direct cortical symptom, it rarely can be recognised as 
such, owing to its evanescent character. In j)aralysing lesions the 
deviation of the (7es is of course tow'ards the side of the lesion— 
the eyes look at the cenibral lesion, as Prevost has expressed it — 
while ill irritating hisions the spasm of the affected muscles causes 
the deviation to be from the side of th(‘ lesion, that is, towards the 
convulsed limbs if convulsions be present. These conditions arc 
the reviu'se of what happens in conjugate lateral deviation due to 
lesions in the ])ons (p. 491), and w^c are thus enabled to differentiate 
betweem lesions in the two positions. 

There are four possible cases : — j 


(Vrehrrtl Jwit'sioim 
J*onlijio LoHiorjs 


y Irritative*. 

I l)e’Stnu‘(i\’e*. 
\ Irrilalive*. 


Kyes tiinicd away iroin jiaraljsiMi Hide.\ 
„ „ towards cuiivuIhciI sidi*. \ 

,, ,, towards j)araly(i(* side. \ 

„ ,, away irorn coiivulsed side. ' 


The cerebral cas(‘s show that the centre for associated movements 
is on the ojijiosite side of the brain -c.f/. in movements of eyes to 
the left, the left external rectus and right inti‘-rmil rectus an^ inner- 
vated by the right hemisphere of the brain ; conseijuently, a destruc- 
tive lesion here would produce paralysis of the left side of the body 
and of the associated movements of thi‘. abovi^ orbita,! muscles, 
and therefore the eyi‘S would be drawn to the right by tlnur oppon- 
ents ?.c. away from the paralysed side. A di^structive lesion of 
the right suh^ of the jions w'ould also, oi coursij, produce jiaralysis 
of the left side of the body ; but, involving the right sixth nucleus, 
it w'ould cause paralysis of the associated movements of the right 
external rectus and left internal rectus, and, conseipiently, the eyes 
W'ould be drawn to tin; left by the opponents — i.c. towards the 
paralysed side. 

The reverse of the foregoing w'ouhl occur in irritative lesions. 
Kig. 178 serves to illustrate the points rehuTcd to. 

A destructive lesion at 12, the right cortical centre, involving 
also motor centres of the body, w'ould cause left hemiplegia ; and, 
since the external rectus of the left eye and internal rectus of the 
right eye would be paralysed, the antagonists w^ould turn the eyes 
to the right - I.c. away from the paralysed side. A destructive 
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lesion of the right side of the pons, also pj'oducing left hemiplegia, 
if it involve the sixth nucleus, will produce paralysis of the external 
rectus of the right eye and of the internal rectus of the left eye, 
and the antagonists would turn the 
eyes to the left— ?'.c. towards the 
paralysiul side. Obviously irritative 
lesions would produce exactly the 
opposite effects. 

When the acute syinptoins liavc 
passed off, the conjuga.te deviation, 
due to irritation, disappears even 
though a conjugate paralysis and 
hemiplegia may remain. 

Ileaiiianopsia interferes to a cer- 
tain extent with the conjugate move- 
ment towards tlie affected side, in so 
far as this is guided by visual im- 
pressions (p. ‘Uib). According to 
Knies, tlie difficulty in reading in 
right hemianopsia is mainly due to 
tliis cause. 

(\)njugate deviathms have been 
found with disea, S(^ ol the middle 
pedunch* ol the cen'belluni of the 
pons, corpora, (jiuidrigemina., opth* 
thalamus, and certibral cortex. 

Some authors (Sauvincau) ])elieve 
that a lower centre exists in the grey 
matter of the corpora quadrigiuriina 
oveilying the a(|ueduct of Sylvius, 
wliich Toguliites tlio iwsotiiutcd iiiovoinoiil.s i>f tin; I'yos, it woiikl 
thus constitute a .sniira-iniclcar co-ordniatiiifi centre, interveninjr 
between the cortical centre and the nerve nuclei, l.esion of a 
centre of this kind would readily c.vplaiu associated vertical dcvni- 
tions as well as lateral deviations. 

1 Acc7rdiug to Hernheiiner's v.cw, in the above (hagran, 9 (lith nucleus) 
would be connected will. f. (3rd nnctcus ol same side) and from o some 
fibres would also pass into the opposite; 3rd nerve tbrougb h. It simply 
nieuiiH Unit tho deeuHsalion would take place lower down. 


Fi(i. 17H. — I. Lett Ext. 

Hoctiis; 2. Jscl'l Int. HcctiiH; 

:i. Rigid lid. Kcclurt; 4. Rigid 
Ext. Ri'ctii^^; 0 . Nu('J(‘Uh kdt 
lliird nerv(‘ ; 0. Nucleus right 
third ncr\('; 7 and S J’ost, 
loiigitudnuil bauds from sixth 
luM’Vt' to o|)|)osd(' tliird nerve 

9. Nucleus l(4't sixth ucr\( 

10. Nucltnis rigid sixth iiervi 

1 1 and 12. EeU, and right cor 
tical centre's. An iinpiilso 
stalling from 12 would travel 
down to 9, and produce an 
associated nniveineni ol tlio 
eves to the left.' 
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In conjugate deviations the internal rectus involved is still 
capable of taking part in the act of convergence ; moreover, 
diplopia does not occur since there is no strabismus. 

It seems important here, even at the risk of some repetition, to 
direct special attention to 

* TheLocalisingValueoI Paralysesof Orbital Muscles in Cerebral 
Disease. — Paralysis of the Third Nerve. As regards this nerve we 
are struck with the fact that ptosis, partial or complete, may be 
present as a focal symptom in cortical lesions— cerebral ptosis, as it 
is called— without any other third-nerve branch being paralysed. 
That a separate cortical centre for this branch of the third j nerve 
exists, and that it innervates the muscle of the opposite side, is very 
probable. The existence of such a centre would not be iiiconsljstent 
with the view that, as regards the motions of the eyeballs, associated 
centres alone arc present ; for, although as a rule the elevators of 
the lids are associated in their motions, yet by an effort of the will 
most people can throw one of them into motion separately, or more 
than the other. No doubt the ])ower to voluntarily ijinervate one 
levator and orbicularis alone varies in different individuals, and in 
many persons the levator centres are practically associated centres, 
and probably this is the reason why cerebral ptosis is rather rare. 
The position of this centre is still an open (piestion, but it is believed 
to be situated in front of the upper extremity of the ascending frontal 
convolution close to the arm centre. 

Ptosis, then, has no value as indicating the locality of a lesion in 
the cortex ; but it may be of use in distinguishing a cortical lesion 
from one situated elsewhere in the brain, for monolateral ptosis, as 
the only focal symptom, occurs with cortical lesions alone. 

It is probable that ptosis, as the result of a cortical lesion, is a 
distant symptom in not a few of the cases where it is present. 

Ptosis on the side of the lesion has occasionally formed a symptom 
in disease of the pons, without paralysis of the other branches of the 
third nerve— except, sometimes, in so far as conjugate deviation 
(vide sufra) is concerned— and without the third nerve being involved 
in the lesion. 

Again, ptosis, by forming a factor of a crossed paralysis, may 
serve to localise a lesion in the crus cerebri. When the third nerve 
is paralysed by a lesion in this situation it is the rule to find it para- 
lysed as a whole ; but paralysis of only some of the third-nerve 
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branches may be produced l)y a lesion of llie cerebral peduncle, and 
the branch to the levator palpcbrie seems to be tlui one most fre- 
qunntly implicated alone. 

To complete the sulqect of ptosis, mention must he made of 
Sympafhvtic Ptosis which is acconqianied by oilier (‘ve-svmptoms, 
as well as by symjitoms of vasomotiir paralysis of om' side of the body, 
such as elevation of temperatuns and ns] ness and (edema of the 
skin. In these cases, there is (I) apparent ptosis on the paralvsi'd 
side, owin^ to th(‘ contraction of the palpebral aperlui‘(‘, but the lid 
can be raised ; (2) contraction of tlu' pupil on the satm* side ; (3) 
diminished intra-ocul<U‘ tension ; (I) a shrinkini* back of the eyeball 
into the orbit, so that it s(*ems to hav(* luH'ome smalhu* ; (b) an ab- 
normal secretion of thin mucus from th(‘ corn'spondinn nostril, of 
tears Irom the aii(‘ct(‘d eye, and of saliva from the correspondinijj side? 
of the mouth. In the lat(‘r sta^e, th(‘ sid(‘ of the lac(‘ b4‘com(‘s palm* 
and thiniK*]’, its tinupmature is lowcu*, and it ptuspin^s h*ss than the 
other side, or not at all. This train of symjitorns lias been found in 
lesions of tlu' coipus striatum, but is chiefly dii(‘ to h^sions of the 
cervical sympathetic, or of the spinal cord at or aliove the level of 
the eijj^hth cervical and first dorsal nerve, or of these nerves alone. 

A common si^n ol disennse of the crus cerebri is what is known as 
Crossed lIi‘Uiipl(‘(jia. Paralysis of the third n(*rv(‘, on the si(h^ of the 
lesion, with hernijih'j'ia, heniiamesthesia, often laciaJ, and sometimes 
hypojj^lossal, ])aralysis on the opposite sidi^ ol the body is a freejuent 
form of it. Tin' hision may im])licat.(‘ all the branch(\s of the third 
nerve, or only some of them. The optuj tract lyiiif^ as it does close 
to tln^ crus may also be affected by the h‘sion which would then j>ivc 
rise to hemianopsia on the same side as tlui hemiplegia. But the 
localising value of crossed hemiplejiia, as Hughlinjj;s Jackson long 
ago pointed out, depends chiefly on the hemiph^gia ^irid paralysis of 
the cranial nerve corning on simultaneously. It they oc(‘ur at differ- 
ent times tlu^y may be due to two distinct lesions, muther of which 
may be in the crus ; for the hemiplegia might be due to a lesion in 
the hemisphere, and the third-nerve paralysis to a basal lesion of 
earlier or later date. Yet a few cases have been observed where, 
with a lesion in the cerebral peduncle, the third-nerve paralysis 
preceded the hemiplegia by a considei'able interval. 

That basal lesions are by far the most fretpient cause of paralysis 
of the third nerve is beyond doubt : and here it is usual, but not 
32 
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constant, to find it j)aralysed in all its branches. The diagnosis to 
he made, when direct symptoms arc being considered, is, for the most 
part, between a lesion in the crus and a lesion at the base. We 
cannot pretend to be able to make this diagnosis with certainty in 
all cases. Complete paralysis of every branch of the third nerve 
without any other i)aral ysis is almost always basal ; so also are those 
cases in which, where therein hemiplegia, it is slight, as compared 
with the degree of the third-nerve paralysis ; and thosc^ cases, too, 
to which reference has already been mad(^, where there is an interval 
between the ons(it of the paralysis of the extremities and of the 
third nerve, ai’c apt to be basal. Of course there may be sijch a 
combination of paralyses of the other cerebral nerves with thit of 
the third nerv(‘, as to leave no doubt with reference to the bHS;i,l 
position of the lesion. i 

The third nerve may be paralysed by lesions in the intcu-pednn- 
cular space, in which case the ])aralysis may be j)a.rtial (j)tosis alone, 
or abolition of upward and downward motion alone), complete, 
monocular, or binocular. This is the commonest situation for a 
syphilitic basal affection, which may extend in a forward direction 
and involve the chiasma as well. When both nerves arc affected 
there is generally also paralysis of the other orbital nerves, or of the 
facial nerve ; and hemiplegia or hemianopsia may also be present. 

Thromhosis oj the Cavernous Sinus invariably ])roduces paralysis 
of the thir<l nerv(‘, ; but all the orbital nerves, as well as the fifth 
and the optic nerve, may also be involved, giving rise to complete 
immobility of the eye, with loss of conjunctival and corneal sensa- 
tion. The pupil is usually contracted at first, but later 0)i dilates. 
The venous obstruction causes exophthalmos, m-dema of thelids, and 
chernosis. The ophthalmoscope sometimes shows the presence of 
congestion papilla. The general symptoms are rigors, high tempera- 
ture, and vomiting. Its principal causes are infective inflammation 
of the orbital cavity ; erysipelas of the face ; infective inflammation 
in the buccal, nasal, and pharyngeal cavities, and of the body of 
the sphenoid ; and extension of thrombosis of the sinuses from 
purulent otitis. The thrombosis in more than half the cases spreads 
to the other side through the circular sinus. When the invasion 
occurs from the intracranial direction, pain in some or all of the 
branches of the first division of the fifth nerve is usually an early 
symptom. 
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Third-nervo symptoms —iii addition to tliose inclndod under tJio 
lieadiii}2:s conjugate deviation, or paralysis, and ptosis— are some- 
times distant symptoms. Tumours of the cerebral iKunispheres, 
more particularly if accompanied bv violent geiu'ral lu^ail symptoms, 
indicating probably high intracranial pressure*, are tin* h‘sions most 
apt to produce these distant third-nerve symptoms. As a rule, the 
slighter the general cerebral symptoms, the more likely are the third- 
nerve paralyses to be direct symptoms. This rule, ind(*(‘d, ap])lies 
to otlim* as well as to third-nerve focal sym])toms. 

Parohfsis uj Ihr Fnurih Nrnr, wlum combimal with paralysis of 
other motor (iye-nerve,s, is difficult to recognise ; and consc^ijiKUitly 
in such cases it furnishes hut little aid for localisation. Solitary 
])aralysis of this miive as a sym|>tom of cerebral local lesicm is (ex- 
tremely rane. Ni(*d(Mi has placced a. cas(‘ on I’lecord in whicdi jear.dysis 
of one fourth nerve was the only locid sym])tom io which a tumour 
of the ])iiieal gl.uid, (d tin* size ol a walmil, gave use. Ibit tln^ 
isolatiul lourth-nervo ])aralysis is imm^ apt to lx*, prodiuaul by a 
basal h^sioii. I’fungmi has point(‘d out th.it, in numingitis, exudation 
in the space biitwi^en the corpora (juadrigemina and the s})hinium 
of the corpus callosum may implicat** the fourth jierves in tln^ valve 
of Yieussetis, and believes it is prone to do so in tulxuTular rmming* 
itis. In combination with paralysis of the third luirve it speaks for 
a lesion in the cerebral jxuhincle, extending back to the valvi^ of 
Vieussens. 

Pseudo-paralysis of the fourth nerve, usually only transitory, 
sometimes occurs after radical operations on the frontal sinus, from 
displacement of the pulley of the superior ol)li(|ue muscle. 

When l^nralysis of Ihc Sulh Nrroc occurs as the only focal sign 
it is probably due to disea.se at the base, or it is a distant symptom. 
Tlicre is no cranial nerve so liable to provide a distant symptom as 
the sixth. Gowers refers this liability to the lengthened course this 
nerve takes over the most prominent part of the pons, which rendijrs 
it readily affected by distant pressure. One or both nerves may in 
this way be paralysed. Wernicke states that sixth-nerve paralysis 
is most apt to bo present as a distant symptom, when the lesion, 
especially a tumour, is situated in the cerebellum ; differing in this 
way from the third nerve, which is more likely to give distant 
symptoms with a lesion in the cerebral hemisphere. 

Paralysis of the sixth nerve, simultaneous in its onset with 
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honiipl«j,nji of tho oj)])()sito side of the body, indicates a lesion in the 
pons, usually ji, lurniorrhago, on the side corresponding with the para- 
lysed nerve. We know that tlie fiftli and facial, and sometimes the 
auditory, spin.il acc(^ssory, and hy])oglossal nerve, may all, in varying 
C'lnibi nations, form oiu’ of the ehmuaits in a. crossed paralysis from a 
lesion in this position ; but, if special localising value is to be given 
hcn^ to the j)artici])ation of any one cranial nerve, that nervti is the 
sixth. Tln^ paraivsis of this nerve, simultaneously with palsy of 
the opposite sid(^ of tln^ body, while oihiM* conditions point to an 
intracranial lesion, s])eak's, Hum, almost certainly for pontine dif|(‘ase. 

JlasaJ ])aralysis of th(‘ sixtli nerve is fre^piently double, esjM'hially 
in syphilis. Fracture ot the apex of tln^ petrous j)ortion ol the 
teniporal bone may also cause it. ' 

Ihiralysis of the fiicial with the sixth is not an uncommon com- 
bination caaised by a lesioti in the ])ons, which at the same time 
jirodiices heini])l(‘gia of the opposite side of th«‘ body. This com- 
bniiition is a natural <uic, in view ol the clos(‘ relations of the nuclei 
of the sixth and seventh neives. Tin* manner in which the root of 
tho facial nerve winds round the sixth-nerve nucleus must also have 
an important bearing on tln^ occurrence of associated paralyses of 
these nerves. 

Paralysis of one or both sixth nerves sonietiines occurs in con- 
nection with a j)urulent otitis media without any symptoms of intra- 
cranial complications, and is not usually a sign of serious importance, 
although in some cases it may be the first symptom of intracranial 
mischief. It is probably du(‘ to a. localised a,r(‘a, of infection, causing 
slight meningitis or necrosis at the apex of the petrous hone or the 
infective material may be carried uj) through the carotid canal, but 
on the other hand it may be rellex in character, and may be brought 
about by the 'connection of the sixth nerve with Deiter’s nucleus 
into which the vestibular nerves pass. 

Hemiplegia due to a lesion of the cortical motor region, which 
might ha])])en to be. combined with paralysis of the sixth nerve as a 
distant symptom, offers no diflieulty in its diagnosis from hemiplegia 
with sixth-nerve paralysis in pontine disease ; for, while in the 
hitter the paralysis is crossed, in the former it is homonymous. 

Parali/sis oj the Seventh Nerve. When lagophthalmos occurs as 
a symptom in focal cerebral disease, it is useful in localising the 
disease by assisting in differentiating a lesion in the internal capsule, 
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or in tilt* IiU'iiil motor rontro of the cortox, Irom om* imjilicatiiiu; llio 
portio dura in tlio pons, as it isahsont, or very slight, in the former 
cases, but very often ma.rk(‘dly present in the latter. With a lesion 
in the lower part of the ])ons we are apt to ha\e laiiopht halmos with 
crossed liemiplei>ia ; but if the lesh)n be in the upp(‘r part of the 
pons the, tibres from tlie opposite si(h^ having here joined the 
motor tract— the hemiplegia and la.u[ophtlia.lmos will be homony- 
mous. 

Parahfsis of the Fifth AVr/r, with hemiplegia of the o[)])osit(5 
side, points to disease in the pons. Neuro])a,ralytic ophthalmia is 
said to be the ruh^ in ba..sa,l lesions of the fifth nerve, and to occur 
verv randv m nuclear oj* fa.scieula,r h‘sions. 

The Orbicular Sit/n may be noticed in some attacks of apojilexv 
with lienii])le^da a,fter consciousiu'ss ha,s returmul. It consists in 
this, tha,t the hemiplegic jierson, who durini,^ health has been able 
to clos(! each ey(^ separatidy, a.nd who even wow can close both eves 
toj»ether, or the eye on the sound side alone, is unable to close tin* 
eye on the paralysed side by itself. This sij^n usuaJly j)a,sseH a,wa,y 
after a short time. Sometimes when both eyes ai'e closed it reejuires 
a j»reater etlort to brin^ the eyelids to^<‘ther on th(‘ jiaralysed side 

Extensive ba,sal lesions, especially 
thos(‘. duo to sy])hilitic disease, may 
produce symptoms due to involvc*- 
ment of widely scparn,t(^ structures, 
without interferinji; with those which 
intervene ; hence they tend to impli- 
cate several iierv(is without reference 
to system or function. 

* Congenital defects of motion of 

the eyes arc not very uncommon, and 
arc sometimes hereditary. Ptosis 
(chap, xvii.) with, or without de- 
fect of upward movement of the eye- 
balls, is the commonest form, and is 
often associated with cpicanthus (Fijr, 

179 ), but all degrees of impairment of mobility, and even total loss 
of motion, may be met with, as well as unnatural associated move- 
ments of the eyes. In paralysis of outward movement, retraction 
of the eyeball occurgf in some cases on looking inwards. The power 



Fig. 179. — Congenital ptosis 
with opicantlius. 
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of coovorj^cMioc is frequently retained, although lateral inovauneiit 
may he impaired or absent. The pupils and accommodation escape', 
as a rule. There is no diplopia or secondary deviation as in 
acquired paralysis. (According to Duane secondary deviation does 
occur.) Vision is usually impaired, and the patients arc often 
mentally dull. The defective mobility is due to absence or defect 
(aplasia) of the muscles, nerves, or nuclei. For congenital ptosis 
with associated lid-movement see chap. xvii. 

Strahifimus Fixus is a rare condition in which both (*yes are 
turned inwards to an (^xtremc degree and practically immovable. 
Tt is probably the result of a form of coiigenital ophthalmopligia. 
It is almost impossible to remedy it by operation owing to secondary 
coJitracture of the muscles, and probably also of the ca])sule( of 
tenon. 

CONVEIKJENT dONCOMITANT StUATUSMITS (NoN-PaHALYTIC 

Stjuiusmus). 

This is the condition wliicli is popularly known as inward ‘ cast ’ 
or ‘ s(juint.’ It nnikes its a])pearance in children, when they begin 
to take Jill interest in small objects, such as toys and pictures ; or 
a little later, when the first lessons are learned— in short, when they 
begin to make frequent and prolonged demands on their internal 
recti and accommodation, most commonly from the age of three to 
six years. 

It is non -paralytic, and the term ‘ concomitant ’ {concomitatus, 
accompanied) is given to it in contradistinction to ‘ paralytic ’ 
strabismus ; because in it the squinting eye accompanies the straight 
one in all its movements to an equal extent. In the primary position 
of the eyeballs, •'■in a case of concomitant squint, the parallelism of 
the visual axes is defective, and, as the eyes are moved from side to 
side, the defective parallelism continues in the same degree, neither 
increasing or decreasing. Moreover, the secondary deviation (p. 473), 
in the sound eye, in these cases of concomitant strabismus, is 
equal in degree to the primary deviation of the squinting eye ; 
because the internal rectus of the good eye being associated in its 
action with the external rectus of the squinting eye, when the latter 
muscle is forced to roll its eye outwards in order to bring it to fixa- 
tion» the internal rectus of the good eye, receiving a similar nervous 
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impulse, rolls that eye inwards to the same extent as the scjuiiitinir 
eye has been rolled outwards. The ^ood eye will therefore present, 
under the covering hand, an internal strabismus of the same amount 
as that which has previously been prese,nt in the squinting eye. This 
is an important point, for it is an aid in the diPferential diajiiiosis 
of this form of strabismus from the paralytic, form, in which the 
secondary deviation is greater than tlie })rimary one (sec General 
Principle No. 2, p. 473). Diplopia and giddiness an^ absent in 
concomitant strabisin us. 

In concomitant strabismus, both eyes neveu* s(juiiit siiriultaiie- 
ously, as one hears it sometimes stated by parents ; although the 
excessive convergence, as will be explained later on, is present in 
both. 

The method of distinguishing the squinting cyc: from the fixing 
eye is given at p. 408. 

Bonders pointed out that, in a large proportion of cases of con- 
vergent strabismus, the refrac/tion is hypernu^tropic ; and ho drew 
the conclusion that hypermetropia is to be regarded as the cause of 
the strabismus in the following way It has been shown (p. 8) 
that with each degree of normal convergence of the optic axes, for 
the purpose of single vision, a certain effort of accommodation, in 
order to s(ui the object distinctly, is associat(Hl. The gr(‘M*iter the 
angle of normal convergence, the greater is the possible effort of 
accommodation. 

Of this physiological fact. Bonders said, the hypermetrope often 
unconsciously takes advantage, and in order to brace up his ac- 
commodation in an excessive degree for the sake of distinct vision 
with one cyc, he increases the angle of convergence of the optic axes. 

The over-convergence is not, however, as usually described, 
limited to the squinting eye ; both take part in it,* and the effect 
is to render the strabismus manifest in the eye which does not fix. 
To explain this it may be desirable to consider what occurs, when 
convergence and accommodation are normal. In Fig. 180 the eyes 
a^e converging on, or fixing, the point 0, and the object is seen singly, 
and at the same time distinctly, because the amount of accommoda- 
1 ion required is normally associated with this degree of convergence. 
Although the right eye (R) is in the primary position, it is taking 
part in the act of convergence as much as the left eye (L). If 0 
were at 0^, at the same distance from the eyes but in the middle 
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convorgcnco and aeeoiiuiiodatioii 
for 0. 


line, L and R would convei^^e tliroii^^h crjiial aii,i,des, a and h. Now, 
if tlie eyofi make a lateral rnovejiicnt to the. ri^ht (a,ri‘ow 3), the de- 
viation of L would 1)0 made up 
of the anf^los a and r, a beinn 
duo to rouvoruence, and c to 
the. lateral movoinont in the 
same, direction, both brouj^lit 
about by the left internal 
rectus ; wliereas the conver^r- 
eiice in R (arrow 2), due t(^ the 
internal rectus, is neutralised 
by the lateral movement (arrow 
.3) which is in the opposite direc- 
tion in this eye. If this 'eye 
had not been conver^ill^^ '' it 
would have remained parallel to 
L 0 in the lateral movement, 
and would have move«l outwards. .L is considerably rotated in- 
wards, but it is not s(puntin^^ because it is lixin<r 0. 

Fi^. 181 represents con- 
comitant convergent strabis- 0 

III us. The patient wishes to 
see the object at 0 distinct ly, 
but owiiif^ to his hyperme- 
tropia, the accommodation 
normally associated with this 
degree of convergence is not 
sufficient. By converging for 
a nearer point (B) an addi- 
tional effort dl accommoda- 
tion can be made, but then 
the patient could not fix 0, 
and it would appear double. 

In order to avoid this di- 
lemma a lateral movement of 
the eyes is made from B to 
B', and thus the right eye (R) is brought into line with 0, 
and sees it distinctly by means of the additional accommoda- 
tion gained by convergence for B. The left eye now no longer 



fjG. 181.— Concomitant convergent 
strabismus ; binocular convergence for 
B' with monocular fixation and ac- 
commodation for 0. 
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lixps 0, and thorcforo stjiiints. The deviation of the s((uintiii^ 
eye is made ii]) of tin* an.^les a (excess of conver^(‘nce for H) and 
c (lateral inovciiieiit to H'). li, tin* linht eye, tln^ excess of cam- 
ver^^cnce is neutralised hy the lat(‘ral motion in the opjmsite 
direction. Tn fact, it is only the desire for lixalion which l<ee])s 
both eyes from s<juintin^. In some cas(‘s tlno’e is no lateial move- 
ment, as the patient turns his Inaid, in tin; above case to the rieht, 
to brine the rieht (\V(i into line with 0. 

Inasmuch as all hy})ermet ropes do not Sijuint, Doiulers con- 
sidered that there were contributing* circumstanc(‘s, which caused 
each hypermetrope to imconscioiislv d(;cide between distinct monocu- 
lar vision with strabismus, and indistinct binocular vision. The 
latter, he said, is likely to be prc'ferred if the condition of the refrac- 
tion and the acut(‘ness of vision is the same in each eye* ; while, if 
one eye be amblyopic, or if the retinal iinujaes diher much, by reason 
of OIK*. ey(‘ beinj,^ more ametropic than its fellow’ from nebulous 
cornea, or from other caus(‘s — the desire for binocular vision would 
be h*ss strongs and the im])erf(‘ct eye. would deviate inwards for the 
sake of the. resultinj* increasi* of accommodation in the perfect (‘ve. 

Tt is admitted that hyjiermetropia is one of the causes of internal 
stiabismus, but it is not the only cause, and juobably not (;vmi the 
princi])al cause*, for tin; follow'iiiii n*asons:— (1) If Domh'i’s' theory 
be complete, converj»ent strabismus must always a])pear, whenever 
there is liinocular hypermetropia, along with the. conditions wdiic.h 
reduce the value ot binocular vision. But strabismus is often absent, 
wdiile the degree of ametropia is markedly different in the two eyes, 
or while the acuteness of vision is very defective in one eye. Again, 
the number of cases of strabismus is very small in proportion to 
the number of hypermetropes, since nearly all children are hyper- 
metropic. (2) In periodic strabismus, the influence of hyperme- 
tropia and of the accommodative effort is v(;ry evident ; and yet 
these cases only go to show that, while hypermetropia is very fre- 
quently one of the causes of strabismus, it is not the only or most 
important one ; for here, clearly, some factor necessary for the pro- 
duction of a permanent squint is wanting. (3) Donders’ theory 
fails to explain the occurrence of convergent strabismus in emme- 
tropic and in myopic individuals, wluu’i;, of course, no excessive 
effort of accommodation is required. 

The fact that very few squinters are found amongst high hyper*' 
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metropes is not a-n arf.pinient against DoikIcts’ theory, as high 
degrees of this e-rror arc mot with much less frequently than low 
or moderate degrees, moreover the demand on the accommodation 
in such cases may be so great that over-convergence does not enable 
the patient to obtain sufficient accommodation for distinct vision. 

Congenital want of equili})rium between the muscles has been 
advanced as an explanation of convergent squint, but no proofs 
of this preponderance of certain muscles can bo given. 

Spontaneous cure of strabismus sometimes takes place, most 
commonly between the tenth and sixteenth year of age. That it 
may happen with hy])ermetropia, and with defective vision ini one 
eye, is strongly against Donders’ theory, assuming, of course, that 
the liypermctropia has not ditninished much, as it naturally tends 
to do at this time of life. ^ \ 

The most probable cause is defective development of the seT\8o 
of fusion (p. 4h9), aided or caused by conditions which render fusion 
difficult, such as liypermctropia, or amblyo])ia, either congenital, 
or acquired in early life. Illness may weaken accommodation, and 
the temporarily altered t elation between the latter and convergence 
may cause a s(]uint to appear even in emmetropia, if tlio sense of 
fusion b(} imperfect. In alternating strabismus, where the patient 
squints witli either eye, the vision is generally good and (upial in 
both eyes ; yet, according to Worth, the faculty of fusion is always 
wanting in these cases. 

Priestley Smith upholds the theory of the defective development 
of the sense of fusion, which is acquired, as stated before, in infancy. 
During the first few years of life, this newly acquired faculty is less 
stable than at a later period, and is more easily disturbed. Hence 
the greater liability to strabismus in infancy. Among three hundred 
and forty-seven* cases, where the onset age was ascertained, two 
hundred and fifty-four, = 73 per cent., began before the children 
were five years old. Three years was the most common age. The 
hypermetropic child is specially liable to convergent strabismus, 
beiiausc he has to overcome a special difficulty : he must learn to 
converge normally, while he accommodates abnormally. Failing 
in this, he squints in order to see clearly. Many squints arise in 
this way, but the influence of hypermetropia must not be exagger- 
ated. 

Infantile disorders— convulsions, whooping-cough, measles, a 
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fright, a fall, etc,— are often the starting-point of strabismus, 
l>ecausc the controlling inttucnce of the higlier brain centres is 
weakened at such times. Priestley Smith believes that a con- 
tinuous squint involves weakening or loss of visual function, and 
that the younger the child the more readily docs this occur. The 
sense of fusion, being no longer exercised, is gradually lost, and 
may prove irrecoverable a few years later, even though the eyes 
be made straight. Furthermon', an eye which never fixes the 
object at which the patient looks, loses the ])ower of true fixation. 
Such loss is found most often amongst cases of early onset and 
long duration ; it is rarely, if ever, found until the s(]uint has 
become continuous for at least six months. Again, it is probable 
that the early onset of strabismus, with complete disuse of the 
squinting eye, may arrest the development of forni-pei’ception in 
the latter, and thus render it permanently amblyo])ic. 

* Single Vision in Concomitant Strahisjnus . — For the most part 
these patients do not complain of double vision, as in cases of para- 
lytic strabismus. Why is tliis ? The image of the object looked at, 
it will correctly bo said, must be formed in the s((uinting eye in each 
of these kinds of strabismus, on a part of the retina not identical 
with that in the fixing eye, but lying to the mesial side of it ; and 
hence the image of the object should be projected by the squijiting 
(^ye to its own side of the true position of the object (homonymous 
diplopia), and the latter should therefore be seen doubled. It is 
seen doubled in the paralytic form ; why not also in the concomitant 
form ? The explanation commonly given is that convergent con- 
comitant strabismus being a quasi-physiological condition, the 
patient’s mind involuntarily suppresses the annoying image be- 
longing to the squinting eye, in a manner analogous to that by 
which, when we are deeply interested in conversatioi^ all extraneous 
sounds are unpcrceivcd, although they, too, must reach the nerve 
of hearing. This suppression of the image belonging to the squint- 
ing eye was believed to be the more easy owing to the indistinctness 
of the image itself, formed as it is on a peripheral part of the retina, 
while in the good eye it falls on the macula lutea. We often find, 
moreover, that the squinting eye is ah initio more defective 
(macula cornea, higher degree of hypermetropia, astigmatism, etc.) 
than its fellow, and it was held that this, too, rendered suppression 
of its image more easy. Such a suppression of the image is possible, 
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and it no doul)t docs occur in fininy cases of strabismus ; but it 
is (Uirtain tlnit it docs not occur bi all of tJicm, perhaps not even 
in tlic majority of th(un. 'Hie sii])])rt‘ssion aflects only the macular 
regi on, fo r, JtLe/ nmiaindcr of the licld of the s(|uintinf» eye is made 
us(‘, of by th(‘ patient. 

In thos(! cases in which tlu^ inia^e of the scpiintin^' (‘.ye is not 
sup])r(!ssed, one of two events takes ])lace : — Either the region of 
the retina, on which, in the s<|uintinj; eye, theirnat’c. of the visual 
o))ject is form(‘d, becomes functionally developed into a spot to a 
;j;rc{it extent ])hysi()lo^ically ‘ identical ’ with the macula lutca of 
the strai»»ht eV(^, and tlnm somethini* a])proachin^ normal bin(|)cular 
fusion of the ima^(‘s com(‘s almut, and henc(‘ single vision ; oi\ (‘Ise, 
di})lopia is actually present, althou/»h, as a rule, it j)a.ss(‘s unnoticed 
by the patient, owine to its having; become habitual to him.'\ In 
some cases the tirst of these conditions is tlie actual state, in others 
it is the s(‘cond which exists. In support of the first is the. occur- 
rences, not rarely observed, of crossed di])h)pia after operation for 
concomitant convergent strabismus, even when there, is no diver- 
ji^ence produced ; and in support of the second, the diplopia which 
intellijj^ent patients ofbm admit, when they are carefully examiiu'.d 
with the. aid of a red <ilass before the ^ood eye. If the strabismus 
be the n^sult of a w'ant of d(^V(‘.lopnient of the faculty of binocular 
vision, then the a,bsence. of diplopia need not be a matter for 
surjir'se. 

A inhl (fop id of (he Squint imj Ej/c . — In a larjz;e projiortion of the 
case^ of internal concomitant strabismus the scpiintinj^ eye —cveii 
where there is no ma.rk(‘d astij^matisni, and where the media are 
clear— is amblyopic. It has been a very gmierally accepted opinion 
that this amblyopia is due to want of use on the jiart of the squint- 
ing eye, in copscqucnce of the suppression of the image on its 
retina, and hence it is termed amblyopia ex anopsia. According 
to Schweigger, if this view" were the correct one, we ought alwuiys to 
find only slight amblyopia of the squinting eye in children soon 
after strabismus comes on; wdiile it should be of high degree — in 
fact, the eye should be almost sightless— in adults who have not been 
operated on, and in whom monolateral strabismus had been present 
since childhood. And yet marked amblyopia may often be found 
in children in the squinting eye, while in adults the squinting eye 
often has very good vision — in short, the amblyopia of the squinting 
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oyc is not proj^rossivo, as it would bo wore it ox ano])si{i. Aj^ain, 
many sqnintinjr oyos, whon tlio straight oyo is covorod, instoad of 
fixiiij^ tho visual objoct with tlio imicula lutoa., ivmain iinoliJinn(Hi in 
position, or ovon turn inwards nioro than Indore* (amblyopia with 
oxoontric fixation) ; and in loss w(‘ll-mark(‘d oasos of tin* samo sort, 
although thoro is no oxoontric lixation, yot tin* ])roforono(‘. for (ixation 
with tho macula lutua. is lost, and unoortaint y ol lixation results, 
no ono part of tlio retina Immiu; more useful for that purpose than 
aiJot.h<*r. It is h(‘ld by many that this foiin is characteristic of 
amblyo])ia ox ano})sia, and is tho nvsiilt of tln^ strabismus ; but it 
is ideutical with a fenau (d“ coniionital ambly.4)pia,, sometimes prt'sont 
without strabismus in one eye only. Worth, howov<*r, ])oints out 
that in those case's thc'io is oreator error of refraction in tin* aanbly- 
o])ic eye, and that e'veu in spite* ol the a,mblye)])ii), the* fusion sense 
is well deve‘lo])e(i. A stronii amnrne'nt in favemr e>l aniblyeepia. e*x 
ano])sia is t he* imj)rove‘me*nt whie‘h often se*e‘ms to talo* place* in the* 
visie)n e»i tho sepiintiiiji; e've* by systematic sejiaraie* use, or afte'r tho 
strabotomv. Schwe*i,i'ue'r thinks tha.t, whe'i'e* I he* im|)rovoment take's 
place, the elefoctive, visieeii h.is be'on duo ra,tlie‘r te) retinal asthonopiji 
than to aanblyeipia : and if, at tho ouise‘t, patients be* jire'-ssoel to 
discorn tho test-types, the*,y often snccoe*d in ])rodiicin^ a bedtor 
acuteness of vision than the‘y at first seomeHl to posse*, ss. In many 
c*ase,s, separate use fads aItojie*thcr in inijireivin^ tho vision of the 
sejuintinji' e*ye, ('Ve*n wheu it is neit ve*ry deflective— a fact which is 
unfavourable te) tho amblye)j)ia v,x anopsia tlieory. The circum- 
stance that ill alternating strabismus the sij>ht of each eye is ^mod, 
cannot be re*j>arileel as proof in favour of amblyojiia, ex anopsia. 
Schweij»j>(u* b(*liefves that the amblyojiia in tim sepiintine; eye* is con- 
genital ; and, far from be’,ing the*, result of the, strabismus, is a factor 
in its production, just as opacities of the cornea,, ‘or high (legre*es 
of ametropia, have always boon admitted to be. Thef views of 
difi’erciit observers vary greatly on this point, and dejiend very much 
on the age, of the ])atient when first treated, on tho, methods employ(*d 
for testing and develojiing the vision, and on the pe,rseverance of 
the surgeon, and of the patient's parents. Except in cases of very 
defective vision where there may be* a ccutral scotoma (not specially 
for any particular colours) the field of vision is normal in tho ambly- 
opic eye. 

Worth’s views are similar to Priestley Smith’s. He believes that 
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the power of central fixation is lost very rapidly in infancy, and that 
the earlier the onset of the strabismus the greater will be the 
amblyopia. After six years of age, amblyopia ex anopsia seldom 
takes place to any great extent. This weakens Schweigger’s 
argument basiul on the non-])rogreHKiveness of the amblyopia. 

Th(ue are Three (llinmil Varieties of Cor}.vmjent Cnnconiitant 
SirahimMS. — (1) IVriodic. (2) Permanent alternating. (3) Per- 
manent inonohiteral. Periodic stralasnnis occurs only now and 
again, ])erhaps wlie.n a gr(*at(‘r (dTort of accommodation is nupiirefl. 
It is sometimes the first stage of permanent monolateral,/ or of 
alternatiiig strabisinus ; but these two latter forms do not always 
have their beginning in th(^ periodic form, wliich often coiuinues 
as periodic* 1o tlie (md of tin* cha])ter. In altermiiing strabismus 


f if!-' 

///f>ir//n (j! 

. ' It/ i (/fft nt f ■') nt m y /V/y// / 

i 

/ 

\ / ' 

■V ///(ffr//// (if 


(()!JtC(( 

■'> / ; j 



Fig. 182. 


the patient scpiints with either eye indifferently. In permanent 
monolatoral strabismus the squint is confined to one eye. 

Measurement oj Convergent Strahismus.—Tha amount or degree 
of the deviation of tlic squinting eye is measured by one of the 
following methods. In all of them it is important that the patient 
be directed, diring the test, to regard an object placed in the 
median line and on a level with his eyes (the Primary Position, 
p. 4f)4). The angle of the squint usually increases with accom- 
modation when the object of fixation is near. 

1 . Hirschberg’s Method consists in making the patient fix a 
candle flame, or the ophthalmoscope mirror, held straight in front 
of, and about a foot from, the eyes, when the observer estimates 
the degree of deviation by the position of the corneal reflex. Where 
there is no squint, this reflex is situated at, or (with large angle 7 ) 
slightly to the inner side of, the centre of the pupil in each eye. 
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In a convergent squinting eye it is displaced outwards, and Hirsoli- 
berg recognises five groups of strabismus. («roup 1 (Fig. 182 re- 
presenting the right eye), in which tin* reflex is uviuvr to the centre 
than to the margin of the pu])il. This r(q)res(Mits a strabismus of 
less than ](F. Group 2, in whicli the reflex is at or al)out the 
margin of the pupil, representing a siralasrnus of 12'' to 15'. 
Group 3, in which the riillex is outsider tlie jnipillary margin, 
about half-way between the, ciuitre of fhe pupil and the cmneal 
margin. Tliis represen fs a strabismus of alunit 25 . Group 4, in 
which the leflex is (Ui or near tln^ corm^al margin, n'presiuits a 
strabismus of 45" to 50‘'. Group 5, in whicdi tll(^ reflex is on the 
sclerotic, })(ytween the margin of the corm^a, a, ml lln^ (opiator biilbi. 
This repn^sents a, sfrabismus of (iO" lo 80 . This is a. modification 
of the linear method, and is a conv(MiitMit one in routiiw' ]nactice. 

2. Pim^stJev Smith measures strabismus bv means of a double 
tape (Fig. 185), used in conjunction with tln^ o])htlialmoscope, as 
shown in the accom]>anying figures. The jialient jilaces the, ring 
P on one of his fingers, and liolds it to his cheek'. The observer 
places the ring 0 on the forefinger of the hand wdiich holds the oph- 
thalmoscope ; this keeps his eye at a distance of om^ metric from the 
patient’s face. He uses his disengaged hand as a fixation object 
for the patient, holding it edgewise towaiids the piitient, and letting 
the graduated tape slide between his fingers. A small weight at 
the end of the tape keejis it vstretched, as tin*, hand moves in either 
direction. 

Fig. 184 illustrates the measurement of a convergent strabismus 
of the right eye. The patient, seated below' the lamp and holding 
tin; tape as above described, is told to look at the mirror. The 
obsei'ver, holding the ring 0 and the mirror in the right hand, throws 
the light on the patient’s left eye (L ) — ^.c. the fixiiif; eyi;. He siies 
the corneal reflex in the centre of the pupil, and knows thereby that 
this eye is fixing properly. He then throws the light on the right 
eye (U), and secs the reflex situated eccentrically outwards, and 
knows that this eye deviates inwards. Taking the graduated tape 
between the fingers of his left hand, and telling the patient to 
watch this hand, he moves it outwards along the tape, and 
meanwhile watches the corneal reflex in the deviating eye. When 
the reflex reaches the middle of the pupil the observer roads the 
position of the hand upon the tape. The axis of the deviating eye 
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(R) has moved from R' to 0, through the atigle R' R 0. The axis 
of the non-deviating eye (L) lias moved Mirougli an equal angle 
(0 L IJ). The angular movement of 7-^, a.s measured by the tape, 
equals the iinguhir deviation of IL 

Kig. 185 illustrat('.s the measurement of a. divergent strabismus 
ol the right ey(‘. The hands are reversed, but the priiu'iph^ of 
course is iln^ sa,ni(‘ as ladore. 

Ma,ddox’s t.angimt scale, a,nd Worth’s dev5ometer in which an 
electric light is Hashed on the corneji, are based on the same principle, 
and are very uselul, lln^ latter es])eeially so, lor infants. 


Fi(3. Ih:{. 



Fie, IH4. Fio. IHa. 


The graduated tape is in fac't a substitiiti', for a graduated arc 
of a circle, and represents the tangents of the angular deviations. 
In this mode qf measuring a strabismus it is the excursion of the 
fixing eye which is actually measured, and the exciirsitin of the de- 
viating eye is taken to be equal to it. If the excursions of the 
eyes be unequal, that is to say, if the strabismus be not a con- 
comitant one, the result is faulty. The metliod, though difficult to 
explain in words, is f]uick and satisfactory in practice. 

3. Perimeter Method. — The object aimed at here is to determine 
the size of the angle, which the visual axis of the squinting eye 
makes, with the direction it should normally have. For this pur- 
pose a perimeter is employed. Let us suppose that the right eye 
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(R, Fig. IBfi) be the squinting eye, and that P o Pha the arc of the 
perimeter. The patient is placed at the instrument, as though the 
field of vision of his squinting eye were about to be examined. He is 
directed to look at a distant object (.4) with his good eye (L). The 
visual line from R. should now pass through the point o, i)ut it passes 
through the point w, and therefore o R n is the angle of the strabis- 
mus. The surgeon finds the position of n by carrying the flame of a 
candle along the perimeter, until, with his eye placed behind the 
flame, he finds that the corneal image of the flame occupies the 
centre of the pupil. The flame itself will then be at «, and the size 



Fig. 18(3. 


of the squiiit-aiifrlc may be road off there. Thi.s gives the optical 
axis of the eye; but, to be strictly accurate, we must remember that 
the position of the vi.sual axis is what is required, and that it hes a 
few degrees farther inwards, according to the size of the angle 7 . 

4. Tangent Strabismomoter.-Maddox’s tangent scale can be 
used to determine the angle of strabismus subjectively, by means of 
the diplopia if it be present, and also objectively, by the observation 
of the corneal reflex ; in the latter respect it is only a modification 
of Priestley Smith’s method. The scale has two sets of figures, 

33 



514 


DISEASES OF THE EYE, 


[OHAP. XVf 


large ones for a distance of five metres, and smaller ones for a distance 
of one metre. At the centre, or zero point, a candle is fixed, and 
also a string one metre long for adjusting the distance of the 
patient. The figures on one side of the zero are red, and on the 
other black. 

When diplopia is present, the patient is merely asked to indicate 
the figure opposite to which the false image of the candle appears. 

In the objective method, the surgeon stands with his head below 
the zero of the scale, facing the patient ; he then notes the eccentric 
position of the corneal reflex of the candle in the deviating ,eye ; 
and, estimating the amount of the squint, directs the patiept to 
look at this figure on the scale. If the estimate be correct! the 
reflection will be in its proper position on the cornea ; if it be mot, 
the patient is directed to look at other figures higher or lowers, as 
the case may be, until the position of the reflex is correct. 

* Mobility oj the Eye in Convergent Concomitant Strabismus , — 
In cases of long standing, the mobility is often defective in the 
squinting eye, and sometimes also in the fixing eye. The method 
of measuring the excursions of the eyes has been described on 
p. 467 . In strabismus we simply compare the outward mobility 
of the S(|uinting eye with that of the good eye, to ascertain how 
much, if anything, the former lacks of its normal amount. 

Before undertaking the treatment of a case of convergent 
strabismus, in addition to the points mentioned, the power of 
fixation of the squinting eye, the presence or absence of diplopia 
and the sense of fusion, the refraction, and the acuteness of vision, 
should all be ascertained. For testing the vision in very young 
children. Worth has suggested ivory balls of different sizes which 
are thrown on the floor and which the child is asked to pick up. 
Treatment of ^Concomitant Convergent Strabismus . — 

(a) Optical Treatment. The total hypermetropia, and the astig- 
matism, if any, must be corrected, and the glasses must be worn 
constantly. In young children, atropine must be used to determine 
the refraction, and it should be continued until the glasses have been 
worn for some time. Some surgeons order glasses for infants of 
twelve months or even less. The glasses frequently diminish or 
remove the strabismus while being worn. They act by removing 
the strain on the accommodation and also by improving the vision, 
(ft) Orthoptic Treatment.— To Javal is due the credit of devising 
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this method. It consists in preventing the development of amblyopia, 
and in training the sense of fusion. To attain the first object, com- 
plete occlusion of the fixing eye for a certain period every day is 
necessary. Instillation of atropine in the fixing eye is also very 
serviceable and may replace the bandage, it frecpiently causes the 
strabismus to change over to this eye, especially when the originally 
sipiinting eye is used for near vision. When the vision is sulliciently 
improved, the training of the fusion sense should be undertaken. If 
diplopia be not present spontaneously it must be; de-vefoped ; and 
it is Uvsually possible, when the sight in the squinting eye is not too 
defective, to give the patient di])lo])ia — i.e. to make him contin- 
uously conscious of the presence of the image belonging to the 
squinting eye. This may be done by means of exercises with a 
prism, base downwards, before the deviated eye, or by coloured 
glasses, and with a candle flame used as visual object. The exer- 
cises are to be repeated daily, until diplopia without a prism is 
established. 

Double vision having been ('stablished, we proceed to enable the 
patient to fuse the double images — i.e, to obtain binocular visio!i-- 
by exercises with the stereoscope, convenient forms of which are 
Priestley Smith’s licteroscope, and Worth’s ainblyoscope, or a modi- 
fic-aiioii of the latter, in wliich the electric illumination of the images 
can be varied at will. The training of the fusion sense should be 
carried out during that tiling of life which is the period of uoiinal 
d(‘,velo])mcnt of this sense. After six years of agi^ the results are 
unsatisfaclorv, and involve great trouble and ])atienre, yet cases 
liavii been recorded recently in wliich binocular vision has bi'en 
I'l'stored in patients of 9 and 10 years of age. 

As the patients are children, simple images, which require mere 
superposition without recognition of the third dirrjipnsion, are gener- 
ally sufficient at first ; later on, pictures of geometrical drawings 
involving perspective can be used. Worth, however, believes that 
this treatment should be carried out by the surgeon, and that a 
child old enough to carry out stereoscope exercises himself is far 
past the age when the fusion sense might have been developed. 
This method of treatment is useful, too, in completing the cures 
wliich have been commenced by operative measures. But the 
method makes great demands on the patience and intelligence both 
of the patient and of his parents. 
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(c) Operative Treatwmi . — According to some, operative pro- 
cedures should m)t be undertaken, unless fusion training has failed, 
or is too slow and tedious, while the majority of surgeons still depend 
mainly on operative treatment, with or without the aid of the orth- 
optic method. Opinions differ as to the best age for operation, the 
majority of surgeons preferring to wait until the patients are over 
five or six years of age, while those who have studied the subject 
from the ortli optic side consider, that when an operation is indi- 
cated, the earlier it is done the better. 

Since concomitant strabismus is the result of faulty innervaty)n, 
and not a muscular defect, rules which will ensure in every c^se, 
with absolute certainty, the desired degree of operativ^e effect 
cannot Ixi laid down. Indeed, all that is required in those cascain 
which binocular vision can be established is an approximate correc- 
tion, as the patient’s fusion sense will complete the cure. 

Formerly the operations in use consisted in tenotomy of one or 
both internal recti, supplemented if need be by advancement of the 
external rc'cti. Jlut within the past few years advancement of the 
external recti has begun to take tln^ ]>laceof tenotoniy of the internal 
recti, which has been almost complet(dy abaiidomal by many sur- 
g(‘ons. As ijundolt ])()inted out years ago, Iln‘. disadvantages of 
tmiotoniy are serious. Tenotomy of tln^ internal nadus by allowing 
the eye to come slightly forwards and the muscle to retract, weakens 
tlie power of convergence, and to a less degree the ])()W(‘r of lateral 
nu'vement, without producing any increase of mobility in the op- 
posite direction. Again, even when no over-correction ol the stra- 
bismus is produced by the operation, the eye after some years often 
becomes divergent. Advancement of the external recti, on the other 
hand, keeps the eye back in uhe grip of the muscles ; and, while it 
increases the outward mobility, it does so without weakening the 
internal recti, in fact the total range of movement is enlarged. 
Furthermore there is little or no danger of over-correction , as long as 
the operation is not comluned with tenotomy of the internal recti. 
If a double advancement should still leave a convergent strabismus 
of say 15° or more, then a careful tenotomy limited to the tendon 
alone, without interfering with its lateral capsular attachments, may 
be performed. 

* Mode of Operating for Strabismus. The instru- 

ments required for this operation arc a spring-stop speculum, a 
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small-toothcd forceps, blunt scissors somewhat curv(Kl on the flat, 
and two strabismus hooks (Fi”[. 187 ). 

Tlio eye having [)oon thorouglilv cocainivSed, and a few drops of 
2 per cent, cocaine solution injected under the conjunc- 
tiva over the site of tln^ tendon, the patient is ])laced 
on his back, the surgeon standing in front t)f him and 
on his left side, if the left eye is to be operated on, or 
behind him if it be the right eye. The speculum is 
th(ui applied, and the conjunctiva over the insertion of 
tlie tendon of the internal rectus is seized with the 
forceps, and incised with the scissors between the for- 
ceps and the eye. Into the o])ening thus made the 
])oints of the closed scissors are inserted, and, with a 
snipping action, a passage is madcr through the sub- 
conjunctival tissue, from the conjunctival opening to 
the upper border of tlie tendon in case of the loft eye, 1^7 

or to its lower border in the right eye. Tint scissors 
are now laid aside, but the conjunctiva is still held in the for- 
ceps ; and, with the right hand, the jmint of the hook is pass(id 
throiigli the opening and along the passage until the edge of the 
tendon is reached. The point of the hook Ixung kejd in contact 
with the sclerotic, the instrument is then turned rapidly round and 
under the tendon, and is brought close up to the insertion of the 
latter into the sclerotic, care being takam that the whole bnuidth of 
tlie tendon lies on the hook. The force])s are- now laid aside, and the 
hook carryijig the tendon is transferred to the left hand. One blade 
of th(' scissors (held in the right hand) is now inserted between the 
glolie and the tendon, and the latter is completely divided at its 
insertion. It is better to cut towards the handle of the hook than 
away from it, as there is then no tendency to puslt any fibres of the 
muscle off the hook. The second hook is then employed for search- 
ing, above and below, for any strands of the tendon which may be 
left undivided, the test for complete division being that the hook 
can be brought up without obstruction to the margin of the cornea. 
If even a small segment of the tendon be left undivided, the result 
of the operation is apt to be unsatisfactory. Immediately after the 
operation, a marked diminution in the mobility of the eye inwards 
should be looked for, as this motion can now only take place by aid 
of any remaining connective tissue attachments of the muscle to the 
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eyeball and capsule of Tenon. If this defect in motion be not present, 
or to only a slight degree in comparison with the supposed extent 
of operation, it may be concluded that the tendon is imperfectly 
divided, and a new search with tlie hook for undivided filaments must 
be made. To estimate this loss of motion it is necessary before the 
operation to note the degn^e of mobility of tlie eyeball inwards, and 
to compare it witli the inward motion of the other eye. 

The effect of the operation may be diminished, if necessary, by 
drawing the edges of the conjunctival wound together with a suture, 
the tendon being thus prevented from uniting with the globe sol far 
back. The more conjunctiva we include in the suture at each side 
of the wound the more will the effect of the tenotomy be reduced. 
This restricting suture should be applied, when the immediate resiult 
of the tenotomy is greater than expected or desired. 

Conjunctival sutures should also be used when an extensive 
loosening of the sub-conjunctival tissue has been performed, in order 
to prevent sinking of the caruncle or the formation of a granuloma 
on the, otherwise exposed, sclera. 

The Sub-conjunctival Operation for Strabismus is ])(U‘formed as 
follows A fold of conjunctiva is seized close to the lower margin 
of the insiution of the muscle, and incised with bliint-])ointod 
scissors, so as to expose the tendon. A strabismus hook is fiassed 
tlirough tlie ojiening and under the tendon. Th(‘, scissors are now 
insort(‘.d and opened slightly, one point being ke])t close to the hook, 
while the other is passed between the tendon and the conjunctiva, 
and the tendon is divided at its insertion. This method is very 
generally adopted by English surgeons, but that of von Grade, 
previously described, is preferable, as it much more readily admits 
of modifications of tlie effect. 

In von Arlt’s Method , instead of a hook being passed under the 
tendon in the first instance, the latter is seized with the forceps with 
which, just previously, the conjunctiva had been raised. In other 
respects the proceeding is the same as von Grade’s, than which it 
is said to be less painful. 

The immediate and ultimate effects of a tenotomy are by no means 
identical. Immediately after the operation the effect is marked, 
owing to the loosening of the tendon from its insertion. In a few 
days, when the tendon becomes re-attached, the effect diminishes, 
« and in the course of some weeks there is again an increase in the 
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effect, and this increase continues for about a year, as above 
stated. 

The ultimate result may, with tolerable certainty, be estimated 
immediately after the operation by testing the power of convergence. 
If the patient be directed to look with both eyes at the surgeon’s 
finger held in the middle line, and it be approached to within 12 or 
15 cm. of his nose, and if the convergence of the eyes can be main- 
tained at that distance, the effectwill not be too great. But if, at a 
distance of from 18 to 20 cm., the operated eye should cease to con- 
verge, or begin to diverge, or if even at 12 cm. tlie convergence, 
although accomplished, cannot be maintained for more than a few 
moments, and that then the operated eye deviate outwards, ultimate 
divergence may be expected, oven though the actual position of the 
visual Jixes be correct. A restricting suture must be applied in such 
cases. 

Sometimes, although the patient converges up to 12 cm. satis- 
factorily, and maintains the convergence at that distamic for some 
moments, the eye will then rotate inwards. In such cases there is 
apt to be a recurrence of the strabismus. 

Advanennent , opening is made with scissors in the con- 
junctiva immediately over the insertion of the external rectus, and 
as long as the breadtii of the tendon. The band of conjunctiva 
between the opening and the cornea, is s(*])arated up witli the scissors 
from the sclerotic, for to it the tendon has to be fastened later on. A 
strabismus hook is now passed under the tendon, and brought well 
up to its insertion, care being taken that the whole width of the 
tendon is held on the hook. A needle carrying a fine silk suture is 
introduced from its upper margin between tlie tendon and sclerotic, 
and passed through the tendon at its middle line. In the same way 
another suture is passed behijid the tendon froiy its lowei’ margin, 
and through it, close to the first suture. Each of these sutures is 
knotted firmly on the tendon, a long end being left to each suture 
(Fig. 187). The tendon is separated off wdth the scissors from the 
sclerotic close to its insertion. The sutures are passed through the 
conjunctival flap in the direction of the muscle, and are respectively 
tied with their own ends. In order to obtain a better hold for the 
sutures some fibres of the sclerotic parallel to the corneal margin 
should be taken up on the needle, but this must be done with great 
care and with strict asepsis. A greater or less effect is produced, 
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according as the sutures are placed farther or nearer to the insertion 
of the tendon, and according as they are drawn more or less tightly. 
The effect can also he increased by excision of a portion of the tendon 
previous to suturing. 

There are many modifications of the advancement operation. 
Some of them consist in difl'ercnt methods of applying the sutures. 
A few operators merely make a tuck in the tendon without dividing 
it, others divide the tendon longitudinally and suture each portion 
separately above and below the corneal margin. In capsular ad- 
vancement the muscle is advanced along with the capsule of Tenon, 
the tendon being folded over on itself when the sutures arc I tied. 



Fic. 188. 


We have tried many of these methods, and find the above described 
operation as reliable as any. 

After a tenotomy, a light dressing and ba,ndago are applied on 
the operated eye only, but in cases of advaiuMwnent, even it but one 
eye has been operated on, the bandage should be applied to both, 
and should not be removed, except for dressing purposes, for several 
days. 

* Dangers of the Strahmnus Operaliov . — Severe inflammatory 
reaction after a strabismus operation is very rare, and should not 
occur, even after an advancement. Puncture of the sclerotic with 
the scissors while the tendon was being divided has occurred in the 
hands of some operators ; but except with sharp-pointed scissors, 
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or want of care, this cannot occur. It is also stated, that eyes have 
been lost after squint operations through orbital cellulitis, which, 
beyond doubt, must have been brought about by the introduction 
of septic matter upon the instruments. 

OccasioJially, a small arterial branch may b(‘ divided during the 
o])eration, and this, bha'ding into the capsule of Tenon, may cause 
rather alarming exophthalmos. The protrusion goes back in a few 
days with use of a. jnessiire bandage. 

Sinking of the caruncle, some months after the tenotomy, when 
it docs occur, can be remedied in the lollowing way The 
conjunctiva is divided vertically about (> mm. from the caruncle. 
The inner lip of the wound is raised, scissors curvi'd on the Jiat 
passed in, and the sub-conjunctival tissue as far as undm- the sunken 
caruncle separated. The sub-conjunctival tissue unde,r the outer lij) 
of the wound, and as far as the corneal margin, is loosened in the 
sanie way, and the two flaps are brought together with a suture, 
which includes a. sulliciency ol conjunctiva to draw the caninch^ well 
forwards. 

Treat mcni. siihseqaevt to Operation ~ It is generally necessary for 
th(‘ ])atient to wear the correcting spectacles for Ins hyjiermetrojiia 
either constantl}' or for near vision only, according as the ri^sult of 
the. o])erativ(’ measures makes it more or less desirabh*. to suspend the 
accommodation, .\fter some months, it is usually possible to leave 
oil’ the spectacles, (‘xeept for near vision. 

A cure of the strabismus, in the sense of removal of the deformity, 
can be attained by operation, and by itself affords ample*, indication 
for the operation. But a cure, in the true senses of the term, involves 
r(*sto ration of binocular vision, and this is very rarely obtained by 
o])erativc measures alone. To this end the operation must be 
followed up by orthoptic treatment as already desciibcd (p. 514). 

Divergent Concomitant Strabismus. This form of strabismus 
is not so common as convergent sipiint. Tw'o-thirds of the cases 
arc due to myopia, which is generally more than 5 or hi). It also 
occurs apart from myo})ia, and is then most fioipiently neuropathic. 

In myopia tw'o causes contribute to weaken the power of con- 
vergence for near vision. In the first place, little or no accommoda- 
tion is required, and hence a tendency exists to relax the conver- 
gence. Furthermore, when the working distance is too close to 
the eyes, the increased effort of convergence which is necessary can- 



522 


DIHEA8ES OF THE EYE. 


[chap. XV [. 


not always be maintained. At first the weakness of convergence 
manifests itself only in near vision (insufficiency of convergence), 
but later on it results in absolute divergence for distance. Myopic 
divergent squint makes its appearance later in life than convergent 
squint, and the fusion sense is better developed than in the latter. 
Neuropathic divergent squint, on the other hand, is chiefly con- 
genital, and the fusion sense is defective or absent. The degree of 
divergence is very liable to vary from time to time in these cases. 

Treatment . — The correction of the myopia, by establishing the 
proper relations between accommodation and convergence, w^ll cure 
the divergence in recent cases (see Insufficiency of Convergence, 
p. 529). The glasses should be worn constantly. In othei\ cases, 
advancement of one or both internal recti should be performed, with 
tenotomy of the external recti if the power of abduction be p^cater 
than normal. 

Non-paralytic divergent strabismus also occurs in blind eyes, 
and in high myopia. In the high degrees of myopia the movements 
of the eyes are more or less impaired, owing to their egg-shaped 
elongation. When the vision of one eye. be(*omcs defective, or when 
it becomes blind, there, is always a tendency to divergence, unless 
the other ey(‘, be hypermetropic. If oiu', eye myopic and the 
otlier emmetropic, the myoj)i(‘ eye is ofte.n used for near vision, and 
then the otluir eye diverges, whereas the emmetropic eye serves for 
distance, and tln^ myopic eye may then be divergent. 

* Latent Deviations (Heterophoria).— When the orbital muscles 
are in a state of normal equilibrium, or orthophoria, and the eyes 
are fixing an ol)ject either distant or near, if one eye be covered, and 
thus excluded from the act of vision, it nevertheless continues to 
maintain its direction, and no deviation of the eye takes place be- 
hind the scre(?n, or covering hand. But if tlie muscular balance be 
imperfect (heterophoria), there is a tendency for the eyes to deviate 
from the correct position, which tendency, however, under ordinary 
conditions, is kept in check by the desire for single vision. The 
deviation is suppressed by a special muscular effort, and only be- 
comes manifest under artificial conditions ; namely, when the vision 
of the two eyes is dissociated, by such measures as render binocular 
vision difficult or impossible. This form of deviation is therefore 
said to be latent, and is sometimes known as suppressed squint. 

Latent deviations, duo to disturbance of the relation between 
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accommodation and convergence, occurring iji errors of refraction 
(such as latent convergence with hypermetropia), are not to be 
regarded as heterophorias unless they persist after tlie. optical 
correction. 

If the fusion sejise become impaired — by disease of one eye, 
for example— a latent deviation may beconu; manifest and may 
lead to true strabismus. 

Latent deviations may be in tJie direction of convergence 
(Esophoria), or divergence (Exophoria), or the eyes may tend to 
turn in opposite directions vertically, one eye being higher than 
the other (Hyperphoria), when the condition is called right or 
left hyperphoria, according to the eye wliich is the higher. 

The muscular (dfort necessary to keep the tendency to deviation 
in control, sometimes leads to the development of asthenopic 
symptoms (muscular asthenopia). Special attention has been paid 
to this form of ‘ eye strain ’ in the United States, where it lias 
been held accountable for nervous affections, such as neurasthenia, 
hysteria, migraine, chorea, and epilepsy. This view, however, is 
generally r(‘,gai‘ded as somewhat cxaggera,te(f. It is more probable 
that heterophoria imu’cly acts a.s an additional exciting cause of 
nervous atta,cks, in those who are already snbject to the conditions 
mentioned. Deieefs in tlie muscular balance are not more 
common in neuropatliic thaji in heallliy individuals, who do not 
suffer from asthenopia ; and these defects may be present in 
former, without giving rise to astheno])ia. 

* Test for Latent Deviallmis , — The best test ob’pH't for dista.nc(‘ 
(six metres) is a candle flame or frostc^d electric- iaanp, and for 
near vision a black dot or line. 

1. Test by Exclusion oj One Eye . — While the eyes fix the test 
object, one eye is covered by the surgeon’s hand, and its position, 
as shown for instance by the corneal reflex, is observed immediately 
on withdrawing the hand, as also any movement which the eye may 
make to right itself. The latter movement indicates a deviation 
in the opposite direction — e.g. if the eye move inwards on being 
uncovered, it must have been deviated outwards when covered.^ 

1 In the ‘ exclusion ’ test for latent deviations it will be observed that 
it is the position of the eye which is covered which is noted by the surgeon, 
whereas when the ‘ exclusion ’ test is applied to detect a manifest stra- 
bismus (p. 468) the uncovered eye must bo watched. 
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Both eyes must be examined alternately. When a heterophoria 
is present, it generally exists in both eyes, and is of the same kind. 

Ill hyperphoria (vertical deviation), the eye which is 
higher will rotate dowiiwards, and its fellow will 
make a movement upwards ; for example, in left 
hyperphoria the left eye will deviate upwards when 
covered, and will adjust itself by a downward move- 
ment when uncovered ; the right eye, on the other 
hand, when screened will deviate downwards, and 
will rotate upwards on re-exposure. This te^t, how- 
ever, is by no means so delicate as the 
j following subjective tests, which depend 
j on the production of diplopia. 

Fig. 189. Prisms— (a) This test 

was first used by von Graefe for the ex- 
amination of insufficiency of the internal recti. A 
prism is placed vertically before one eye, of such a 
strength that it cannot be overcome by the muscles ; 
one of 10° is sufficient. A dot with a fine line drawn 
vertically through it (Fig. 189) on a sheet of white 
paper is given to the patient to look at, at his 
usual reading distance. If the prism be placed 
with its base downwards before the right eye, 
this, in the normal condition, both eyes fixing, 
would produce a double image of the dot and 
line, placed of course vertically, one over the 
^ ^ other, and as the images of the lines overlap, 
the figure would seem to be a line with two dots, 

^ I the upper dot being the image belonging to the right eye 
(Fig. IfK)). In insufficiency of convergence (exophoria), the 
image of the right eye would not only be higher than that 
of the left, but it would also stand to the left (crossed 
double images) more or less ; so that here the picture is that 
of two lines, each with a dot, the upper line and dot stand- 
fuo crossed diplopia indi- 

cates divergence. In this case the artificially produced 
vertical diplopia renders the latent deviation manifest, and a 
lateral diplopia is superadded. 

In order to test for vertical deviations (hyperphoria), the prisms 


Fm. 191. 
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must be placed Lorizoiitally, and with their buses inwards ; be- 
cause the external being much weaker than the internal recti, prisms 
of lower degrees can be used ; but for this purpose the rod test 
described below is better. 



Fid. 192. — Tlio prisniH of Sf/ovons’ plioroiiu^tt'r. 


{h) iStevfMis’ plioromoter J92) is a convenient instrument 
for applyino the prism tests. The prisms can l)(‘, placed either 
vertically or horizontally by the lever, and the dej^ree of hetero- 
phoria can be measured by a rotation of the prisms, the amount 
of the deviation bein^ indicated on the scales to the ri^ht and left. 



Fig. 193. 


(c) Maddox’s Double Prism is also useful. It is composed of 
two prisms, base to base, and is easily adjusted. When placed 
vertically before, say, the right eye, with the line of junction of 
the prisms opposite the pupil, this eye sees two images of the spot, 
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one vertically over the other, and, if the muscular equilibrium be 
normal, the spot seen by the left eye will appear to be in a line with 
the other two, and midway between them (Fig. 193). If a hori- 


R R 

Fw. 194. — Normal equilibrium. Fia. 195. — Right, hyperphoria and 

esophoria. 

zontiil line be used as the test object, the different forms of hejtero- 
phoria can bo diagno.sed by the position of the central line seep by 
the left eye, with reference to the two lines seen by the right— y.^.. 
Fig. 194 indicates normal equilibrium, and Fig. 195 right hypcrphpria 
and esophoria. 

3. Maddox’s Rod Test. — This is probably the best test. The 
apparent lengthening of a flame into a line of light, when looked at 
through a strong cylinder, is utilised to make the two images so 
dissimilar, that no desire to unite them remains. The chief ad- 
vantage of this priiif'iplr i.s that slight malpositions do not, as with 
prisms, vitiate the r(\sult materially. Tin^ instrument consists of 
a number of parallel glass rods (Fig. 196) usually coloured red, 
which thus produce a red line of light, at right angles to the axis 
of the rods, when placed before one of the eyes, the other eye seeing 
the light or flame naturally. When 
the red line passes through the flame 
there is orthoplioria (Figs. 197, 1). 

The line of light must be vertical, 
and therefore the rods must be placed 
Iiorizontally for horizontal deviations 
(Fig. 197), and the opposite way for 
vertical deviations (Fig. 198). The 
defect is measured by the deviating 
angle of that prism, which brings the 
light and line together, or, preferably, 
by a tangent scale, placed with its zero just behind the flame, so 
that the figure crossed by the line of hght gives the deviation in 
degrees. For vertical diplopia the scale should be vertical, and 
for horizontal diplopia, horizontal. In either case the axis of the 
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cylinder should be parallel to the scale. When the cylinder is 
vertical, it should be shaded from the light of the window. By 
placing the patient’s head in different positions, the diplopia can 


u 

/? 

u 

t 

: 7 

1 



i i 1 

L : 

1 


- 


Fig. 197. — 1. Orthophoria. 2. Exophoria or latent divergence. 

3. Esophoria or latent eonvergtaico. 

be measured in all parts of the oculo-niotor field. Vertical and 
horizontal scales should, for this purpose, be fixed on the wall, 
with their zero points coinciding at the position of the flame. 
This test is most useful for distant vision (6 metres). For near 
vision the double prism is better. 

In order to obtain accurate results when testing tin; muscular 
balance, any error of refraction must be corrected. 

* Symptoms oj Heterophoria . — Great differeiic.e of opinion exists 
as to tlie frequency with which heteroplioria gives ris(^ to asthenopia. 
In the United States it is said to be very common. There is no doubt 


^ ! ; 

- // 


-R 

y 

1 1 


J- 


- vn 

3 


Fig. 198. — 1. Orthophoria, 2. Loft hyperphoria. 3. Right hyperphoria. 

that heterophoria may be present without causing any inconvenience. 
H3rperphoria is the most troublesome form, esophoria the next most 
troublesome, while exophoria, unlesscombined with a diminishedam- 
plitude of convergence, causes little or no annoyance. The symptoms 





528 


DISEASES OF THE EYE. 


[CHAi*. xyi. 

are : headache and pains in the eyes — especially towards the end of 
the day, or following on long-continued close observation— giddiness 
and conjunctival hyperaimia. Narrowing of the palpebral fissure 
sometimes occurs in hyperphoria, in the eye which deviates upwards. 

TmiMmt. —This will depend, not merely on the degree of the 
hetcrophoria, but also on the strength of the muscles, as measured 
by their power of overcoming the diplopia produced by prisms. 
Whether the heterophoria be present in near, or in distant vision, 
or in both must also b(; considered. In near ^Hsion at a distance of 
12^ an (‘xophoria of 2"* to 4^ is very common, end ofttm causes no 
annoyance. 

The treatnuMit consists in the wearing of prisms with the buse 
in the direction of the muscle to be l•(‘lieved (p. IW)), (exercises with 
prisms, or operation. The first two will suflice in moderate degre'es 
of the defect ; but it may be mentioned that the value of exercises 
with prisms is doubted by some surgeons. When only a prism of 
low degree is required, the desired effect may be accomplished by 
decentration of the lenses (p. 408), which correct tin? error of re- 
fraction, if there be one. in the higher degrees operation may bo 
necessary, advancement of a muscle being prcf(u*red to tenotomy of 
tbe antagonist. In Europe, graduated tenotomies, by which is 
meant partial division of the fibres of the tendon, are not regardiaf 
with favour. 

* Cijchphxiria (Latent Torsiofi ). — This consists in a tendency to 
abnormal rotation round the antero-posterior axis of tlie cyidiall, 
so rbat tlie vmtical meridians of the eyes are no longer parallel. 
The subject is not, as vet, well understood. A certain amount of 
torsion appears to occur physiologically in near vision. Latent 
torsion can be detected with the double prism, a horizontal line 
being used as the test object. If it be present, the line seen by 
the naked eye, between the double image, 

R will not be parallel to the double lines 

^ — ^ seen by the eye clad with the prism. Fig. 

— — - ' R 199 indicates an inclination of the upper 

Fio. 199. ends of the vertical meridians towards 

one another. The opposite is, however, 
the more common condition. Maddox’s rod and Stevens’ clino- 
scope are also used for testing cyclophoria. 

According to Savage, in astigmatism with oblique axes, torsion 
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is necessary to make the vertical meridians coincide with the nearest 
meridian of the astigmatism ; and he believes that this accounts for 
the fact, that some astigmatic people are more comfortable without 
correction of their astigmatism, being unable to abaTidon the torsion 
to which tliey had become habituated. 

Insufficiency of Convergence . — This has to a great extimtbeen con- 
fused with exophoria (latent divergence) for near vision; indeed, von 
Grade’s testis really one for exophoria or csophoria existing in near 
vision, rather than for insufficiency of convergence. The two con- 
ditions may co-cxist, but one does not involve the other. Either 
may be present alone ; furthermore, a. latcmt convergence (esophoria) 
may in some cases exist along with insufficiency of convergence. 
The essential point in the diagnosis of the latter condition is the 
presence of a diminution of the amplitude of convergence (p. 9) 
as measured by gradually approaching to the eyes, in the median 
line, a series of parallel fine lines, or an illuminated line or point, 
until one eye is seen to diverge, or until the patient gets crossed 
diplopia. The test should be made on several different occasions, 
as results are liable to vary with the state of health or available 
energy of the patient. 

InsufficieiK^y of convergence usually depends on de- 
fective innervation, due to a central cause, which may be organic, 
as in locomotor ataxy, or more commonly functional, as in hysteria, 
neurasthenia, anaunia, and exophthalmic goitre (partly). Other 
causes are myopia (see Divergent Strabismus, p. 521), and perhaps 
sometimes anatomical defects in the internal recti. 

Sym/ploms.—ViitmiU complain of pains in the head and eyes, 
and fatigue after reading, sewing, etc., for any length of time ; they 
are inclined to hold the book or work farther from them, and they 
sometimes get relief by closing one eye. * 

Treatment . — In neuropathic and debilitated patients, the general 
health requires attention both mentally and physically, and out-of- 
door exercise, with peace of mind, should be recommended. With 
regard to local treatment, exercises in convergence, with or without 
the aid of the stereoscope, should first bo tried, any error of refrac- 
tion being of course corrected. A full correction of myopia, and 
an under-correction of hypermetropia may render assistance, by 
making demands on the accommodation, and thus indirectly on 
the convergence. If exercises prove useless, prisms with bases , 
34 
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inwards may give relief, or, if glasses be worn, they can be 
decentred (p. 408). 

Should these methods prove unsuccessful, advancement of one 
internal rectus, or of both if necessary, should be performed. 

Spasm of the orbital muscles only occurs in convulsions, in con- 
jugate deviations, and in hysteria. In the latter condition it is not 
uncommon to find spasm of the orbicularis, with convergent strabis- 
mus and contraction of the pupil due to spasm of accommodation. 

Two very simple and useful instruments which have of late been 
applied to the observation of phenomena connected with binocular 
vision, including the detection of malingerers, are the Diploscope of 
Remy, and Harman’s Diaphragm Test. These tests have the /ad- 
vantage over the stereoscope of being made under more natural 
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Fio. 200. -To illusimtr tlio jiriiiciplo of tho Diplosoopp. 

conditions. V/e have found the instruments of great service in 
ascertaining the binocular effect of the. reading-glasses ordered for 
presbyopia, etc. 

The Diploscop(^ consists of a screen with perforations through 
which test letters are seen. The holes may vary in number and 
position. In thu simplest form of the test there arc two holes placed 
horizontally through which a horizontal row of three or four letters 
is visible. Fig. 200 explains the principle involved. The letters on 
the test card T are seen through the two apertures in the screen 1) 
in such a way that the consonants only arc visible to the right eye 
R, and the vowels to the left eye L. In normal vision the letters 
appear in their proper position as K 0 L A ; but if the eyes diverge, 
the resulting crossed diplopia will cause K L and 0 A to move 
away from each other so that the test will now read K L 0 A. Ex- 
cess of convergence on the other hand will make the pairs of letters 
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approach each other so as to read OKA L, or in higher degrees 
0 A K L. If there be a vortical deviation of one eye, one pair of 
letters will appear to be higher than the other. 

In Harman’s test, Fig, 201, the Screen 1) has only one aperture, 
through which the central portion of the test on the card T will be 
visible to both eyes, and the other portions to one eye only ; for 
instance No. 3 is seen by both eyes, 1 and 2 by the right eye (R) 
only, and 4 a)id 5 by tlio left eye (L) only. It is found that, in order 
to obtain binocular vision, some persons rc(juirc a larger area visible 
to both eyes than do others. According to Harman, the width of 
this area measures the intensity of the desire for binocular vision, 
and he has called it the ‘ ocular poise.’ The size of the area common 


T D 



Fio. 201. — To illuslrato the principle of the Diaphragm Test. 

to both eyes depends on the width of the aperture, and in the newer 
model of the instrument this can be varie,d, and its measurement can 
be read off on a se-ale. 


Nystagmus. 

« 

This term indicates an involuntary rhythmical oscillation of the 
eyeballs laterally (the most common form), vertically, or with a 
rotary motion (caused by the oblique muscles). It is usually con- 
stant, but may increase or become visible in certain positions of the 
eyes only, while it may diminish in others. Sometimes it is accom- 
panied by oscillation of the head. 

It usually affects both eyes, but in rare cases it is unilateral. 

It is most commonly found along with congenitally defective 
vision — microphthalmos, coloboma of the chorioid, albinism, etc. 
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— or in tliose who^e vision suffered in infancy, e.g. leucoma of 
the cornea, anterior polar cataract caused by ophthalmia neona- 
torum, etc. ; but it may be acquired, and is often seen in those 
employed in coal-mines. It occurs in many cases of disseminated 
sch^rosis.* In rare instances it can be produced voluntarily ; in one 
case of the kind that we have observed, the individual induced it 
by converjjfing as much as possible. Nystagmus docs not affect the 
excursive movemcuits of the eyes, nor has it any direct effect on the 
acuteness of vision. 

Temporary nystagmus, due to irritation of the vestibular nerves 
in the semic'ircular canals, can be produced by syringing the car with 
warm or cold water or by rotation of the patient, and the variety of 
nystagmus thus induced is made use of for diagnostic purposes. 
(Barany.) \ 

In the coiigcmital cases, it is probable that the absence of t|ic 
stimulus, which a(‘curate retinal impressions affoid, interferes with 
the functional d(‘.velo}) merit of the co-ordinating (‘entres for tl^e 
orbital muscles. In coal-mines, the very defective light, and tlie 
blackness of the surroundings, deprive the miners of any defined 
retinal impression, and hence their co-ordinating centres are apt to 
become deranged. But, as it is chiefly those who work in one con- 
strained position on their sides, with eyes directed obliquely upwards, 
who become affected, it seems probable that this unnatural and 
long-continued direction of the eyeballs is air important factor in 
the production of the affechion ; indeed, it may be to a great extent 
a professional cr amp, like writer’s cramp. In fact, a case of acquired 
nystagmus in a compositor, due to working in a strained position, 
has been recorded by Snell. 

Those patients, in whom nystagmus is due to a congenital defect 
of vision, do nob complain of oscillation of the objects they look at ; 
but individuals, who become affected with it in later life, arc much 
troubled by that symptom, especially at the onset. In miners, 
the nystagmus is often accompanied by night-blindness, and a 
peculiar twitching of the eyelids. 


^ According to Gowers {Diseases of the Nervous System, vol. i., 2nd 
Ed.), nystagmus occurts often in ataxic paraplegia, primary spastic para- 
plegia, and hereditary ataxia, Bometimes in severe multiple neuritis and 
syringomyelia, but rarely in pn>gre8Hive muscular atrophy. 
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Congenital nystagmus is, as a rule, incurable, but 
in cases which admit of improvement of vision, a cure, partial or 
complete, is sometimes brought about when the vision improves. 
If strabismus be present it should be cured, after which a diminu- 
tion in the oscillations may result. In miner’s nystagmus, the all- 
important measure is a permanent relinquishment of mine work ; 
and this is frequently followed by satisfactory results. 



CHAPTER XVll. 


DISEASES OF THE ETELmS. 

Erythema, erysipelas, phlegmonous inflammation, and abscess jare 
all liable to attack the eyelids, but require no special observations 
in this work. It should merely be stated that erysipelas of the eye- 
lids may extend to the connective tissue of the orbit, and ultimately 
give rise to atrophy of the optic nerve. 

Eczema. - This is often seen on the skin of the eyelids, most 
frequently in connection either with general (eczema of the fa(‘-e or 
with phlyctenular ophthalmia. The lacrimation in phlyctenular 
ophthalmia increases the eczema, which then, by causing contrac- 
tion of the skin of the lower lid, often produces eversion of the in- 
ferior punctum lacrimale, and this, in turn, causes increased lacri- 
mation. 

Atropine infiltration of the eyelid, from use of atropine eye-drops 
in some persons, is frequently accompanied by a moist form of 
eczema of the lids and face. 

Treatmsnt.—ShoM the use of atropine be the caus(*, it is neces- 
sary to discontinue it, and to substitute solution of Scopolamine 
(gr. j and 3j). As an application to the affected skin the following 
ointment is useful Oil of Cade, iq iv, Zinci oxidi, gr. v, Adipis 
lanse hyd. vaselimalb., aa. 5ij. 

Marginal Blepharitis eyelid), or Ophthalmia Tarsi, 

is nothing else than eczema of the margin of the eyelid. It is found 
either as Blepharitis Ulcerosa (Eczema Pustulosa), or as Blepharitis 
Shinamosa (Eczema Squamosa). In blepharitis ulcerosa, small 
pustules form at the roots of the eyelashes, and these, having lost 
their covering, become ulcers, which scab over. The whole margin 
of the lid may then be covered with one large scab, in which the 
eyelashes are matted, and under which the lid will be found swollen, 
^Ted, and moist, with many minute ulcers and pustules, the latter 

534 
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due to suppuration of the hair follicles and of the sebaceous glands 
belonging to them. Many eyelashes come away with the scab 
when removed, and others arc found loose and ready to fall out. 
Cicatrices resulting from the suppuration are also present, and there 
the hair follicles are destroyed, and the cilia do not grow again. 

The disease is chronic, and is most commonly seen in strumous 
children. It is frequently accompanied by phlyctenular ophthalmia, 
or by simple conjunctivitis, which may have been its cause, or which 
promotes it by keeping the margin of the lid constantly wet. 

If neglected, ulcerous blepharitis, by reason of the scars it pro- 
duces, is liable to give rise not only to permanent loss of eyelashes, 
but to irregular growth (trichiasis) of those which remain. After 
a time, the continued congestion and inflammatory swelling of the 
lid margin leads to its hypertrophy, chiefly of the upper lid. 

The margin of the lower lid is liable to become everted, owing 
to contraction of the skin of the eyelid. Livolved in this ever- 
sion is the lower punctum lacrimalc, and consequently lacrimation 
ensues, with resulting eczema of the eyelid, which in turn promotes 
the ectropion, while the exposure of the conjunctiva of the lower 
hd increases the already existing conjunctivitis. 

The Treatment of Ulcerous Blepharitis consists, in the first place, 
in the careful removal of the scabs, without causing any bleeding 
of the delicate surface underneath. Bleeding indicates that newly 
formed epithelium has been torn away, and it is important, there- 
fore, to soften the scabs by soaking the eyelid with olive oil, or with 
a warm saturated solution of bicarbonate of soda, before removing 
them. Any pustules found under the scab should be punctured, 
and all loose eyelashes, which act as foreign bodies, taken away. 
Also all diseased eyelashes should be drawn away. These are recog- 
nised by aid of a magnifying glass as shorter, thicker, straighter, 
and more highly pigmented than the normal cilifo ; and when re- 
moved their roots are found to be club shaped. The ulcers should 
be carefully touched twice a week with a fine point of solid mitigated 
lapis. The surface should then be well dried by pressure, not by 
rubbing, with cotton wool, and the following ointment rubbed in 
with the tip of the finger- Hydrarg. pracip. alb. gr. vj, Zinci oxidi 
gr. viij, Liq. plumbi subacet. u\ vj, Adipis benzoat. ad. 5iv. This 
ointment is to be continued by the patient, night and morning, 
after the lids have been washed, and all scabs and loose eyelasheq 
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removed from them, and well dried, until healing is thoroughly 
established. In many mild cases a boric acid ointment (gr. ij ad 5 ] 
of vaselin or of lanolin) will be found efficacious instead of the above. 
A creolin ointment suits many cases, if it do not irritate — viz. 
Creolin, 1 to 5 min. ; Aq., ^ij ; Lanolin, 5vj. 

Or, again, after the scabs and loose and diseased eyelashes have 
been removed as above, the margins of the eyelids may be freely 
bathed with a wash of ten to twenty mijiims of creolin to eight 
ounces of water, and after this the creolin ointment may be applied. 
A first principle of treatment in all these cas(‘s is that it be non- 
irritating. i 

All complications with conjunctival affections or lacriinall ob- 
struction must be attended to, the patient’s general system carefWly 
improved, and errors of refraction corrected. In inveterate ca^cs, 
the use of staphylococcus vaccine is indicated. 

Squamous Blepharitis comes on after the ulcerous form has passed 
away ; or, it is found as a primary affection, especially in chlorotic 
women. The margin of the lid is somewhat swollen and red, and 
covered with loose epidermic scales. It is an extremely chronic 
affection, but, although disfiguring, it has no dangerous sequehe. 

The Treatment oj Sqnamous Blepharitis. Boric acid ointment 
(gr. XX ad. 5 ]). 

Chlorosis, if present, should be treated with suitable remedies. 

Phtheiriasis a louse) Cilionim.-~-The pediculus pubis 

occurs on the eyelashes. It gives rise to excessive itching and burn- 
ing sensations, and the consequent rubbing produces excoriations 
of the margin of the lid. The lice occupy chiefly the roots of the 
eyelashes, to which they cling tenaciously, while the shafts of the 
cilia are covered with their brown egg-capsules ; and this gives 
to the cilia the peculiar appearance of being covered with dark 
brown powder, which enables the diagnosis to be easily made. The 
fully developed parasites, as well as the eggs, may be more readily 
seen by aid of a strong convex glass. 

Treatment . a cilium forceps the pediculi as well as some of 
the eggs may be removed from the cilia. This proceeding repeated 
daily, along with the application of mercurial ointment, or of a weak 
red precipitate ointment, to the margin of the eyelids morning and 
evening, will soon effect a cure. 

Hordeolum (hordeum^ a grain of barley), or Stye, is a circum- 
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scribed purulent inflamuuitioii situated at the follicle of au eyehivsh. 
It commences as a hard swelHiifr, vvith more or less tumefaction 
and oedema of the general surface of the lid, and often with some 
cliemosis, especially if it be situated jit the outer canthiis. In its 
early stages there is much pain associated wdth it. It gradually 
suppurates, and may then be punctured or allowed to open of itself. 

Styes frequently come in rapid succession, and them, ])robably, 
a constitutional disturbance exists as the cause. In the earliest 
stage cold applications jnaybe successful in putting bade astyc, but, 
later on, warm stupes will hasten the suppuration and relieve the 
pain. Habitual constipation is a common source of hordeolum, 
and should be met by the use of mild laxatives. Sulphide of cal- 
cium, ^ gr. every hour, or I gr. twice a day, foi' an adult, lias j)een 
recommended as a specific in these cases. If tlicre be troublesome 
recurrences, vaccine treatment can be adopted. 

Chalazion (xdXa^’a, hail), Meibomian Cyst, or Tarsal Cyst, is 
probably a granuloma in connection with a Meibomian gland, and 
not a mere retention cyst. The granuloma consists of round and 
epithelioid cells and sometimes giant cells. Chalazion has its origin 
in a slight chronic iTillarnmatory process in the connective tissue 
surrounding tlic gland, which usually passes off without having 
attracted the attention of the patient, but occasionally, when the 
cyst has developed, acute inflammation wdth formation of pus comes 
oil. The tumours vary in size from that of a hemp-seed to that of a 
hazel-nut, causing a marked and very hard swelling in the lid 
without any redness of the latter. They occasionally open spon- 
taneously on the conjunctival surface, giving exit to contents which 
are usually viscid or grnmous, and sometimes purulent. 

No application can bring about absorption of these 
tumours. Local anyesthesia having been produced b}^an acoine, or by 
a cocaine and adrenaline injection, the lid is everted, and the tumour 
is opened by an incision from the conjunctival surface, and its con- 
tents thoroughly evacuated by aid of a small curette. Difficulty 
is sometimes experienced in finding the point in the conjunctiva 
corresponding with the tumour, but it is usually indicated by a dusky 
or greyish discoloration. Immediately after the evacuation , bleeding 
into the sac often takes place, and causes the tumour to remain for 
a day or two as large as before — a fact of which the patient should 
be warned. The operation may occasionally require to be repeated. 
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The interior of the sac should not be touched with nitrate of silver ; 
and the incision and evacuation should not be made through the 
skin, unless in rare instances when the capsule is exceptionally 
thick, as more or less disfigurement from the scar may result. 

More than one chalazion is often present at a time, and some 
people become liable to them periodically during a number of years, 
especially those who suffer from acne of the face. 

* Milium {milium ^ a millet seed) presents the appearance of a 
perfectly white tumour, not much larger than the head of a pin, 
in the skin of the eyelid. It is a retention tumour of a sebaceous 
gland, and can readily be removed by puncture and evacuatiojn. 

* MoUuscum, or Molluscum Contagiosum. — This is a ^hite 
tumour in the skin of the eyelid, which may attain the size if a 
pea. At its summit is a depression, which leads to an opening Into 
the tumour, through wdiich the contents can be pressed out. lif) is 
probably a disc^ased condition of a sebaceous gland, and contains 
altered epithelial cells, and peculiar bodies, termed molluscum cor- 
puscles, which arc of a fatty nature. Many such tumours may 
form ill the lids at the same time. It is held by some observers 
that this affection is contagious, although in what way is not clear, 
inasmuch as experiment.'d rubbing of the contents of a molluscum 
into the skin has not given rise to the tumours. 

Treaimcnt , — Each separate tumour must bo evacuated by 
simple pressure, or after it has been opened up with a kiiife or scissors. 

Teleangiectic Tumours, or Nsevi, of the eyelids occur con- 
genitally. 

Treaimmit . — Small tumours of this kind may be destroyed by 
touching with nitrate of silver or hydrochloric acid, or by performing 
vaccination on them in the case of infants, instead of on the arm. 
Larger tumour5j may be ligatured or treated with the galvano- 
cautery, or with ethylate of soda, or carbonic acid snow, and elec- 
trolysis is a very effectual method in many cases. 

* Xanthelasma (^av6o^^ yelhw; alayer) is the term 

applied to yellowish plaques raised slightly over the surface of the 
skin of the eyelid, with very defined margins. Women are more 
liable to it than men. The patches are generally bilateral and sym- 
metrical, and are most frequently situated in the neighbourhood of 
the inner canthus. The shape of these plaques is extremely irregular, 
and they may attain the size of a shilling or larger. The appearance 
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is caused by changes in the middle layers of the corium, consivsting 
of aggregations of large epithelioid cells, with development of con- 
nective tissue, and of yellowish brown pigment in and about the 
cells, with fatty degeneration of the eoiniectivo tissue. 

Treatment.— R quioyhI by careful dissection is sometimes em- 
ployed, but can hardly be recommended unless under exceptional 
circumstances ; the growth, moreover, is liable to recur. But good, 
and apparently permanent, cures have been effected by means of 
radium. Electrolysis too can be used. A platinum needle is passed 
about 5 mm. under the growth and parallel to the skin and allowed 
to remain a few seconds, five or six such insertions being made 
fairly close to each other. A scab forms and comes away in a few 
days, and thus in a few sittings the entire growth will have been 
attacked. Care must be taken to destroy the whole growth, or a 
recurrence will take place. 

* Palpebral Chromidrosis colour ; TSpwo-ts', su'catmj).— 

'Phe phenomenon of an exudation of pigment u])on the eyelids, of 
which a good many cases arc recorded, has given rise to much dis- 
cussion. The opinion held by many is that these cases arc always 
the result either of deception in hysterical individuals, or of acci- 
dental circumstances, such as the exposure of a patient with sc- 
borrheea palpebrarum to an atmosphere loaded with coal-dust or 
pigmentary matter, in some manufacturing district. Of the fact 
that the appearance has occurred under both of these conditions 
there can be no doubt. There would seem also to be evidence that 
some genuine cases of colour-sweating on the eyelids, have been 
observed ; but they must be extremely rare. The discoloration 
is blue or black, and occurs in the form of fine powder upon the skin 
of one or both eyelids of both eyes It can be wiped off, and is said 
to begiti to reappear after a short interval. The su8jects of it have 
been chiefly young girls, but it has also been seen in women of ad- 
vanced years, and even in middle-aged men. 

The Treatment in a genuine case may consist in the application 
of a lotion of liq. plumbi and glycerine ; and, internally, iron, 
quinine, and arsenic, along with the regulation of the general system, 
particularly in respect of any uterine derangement. 

Herpes Zoster Ophthalmicus is a herpetic eruption of the skin 
in the region supplied by the ophthalmic division of the fifth nerve 
of one side. 
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Occasionally, in the same case, the second division of the fifth 
nerve may be affected, and, yet more rarely, the third division as 
well. One or two cases, too, have been published in which the 
zoster affected each side of the face. 

But by far the most common case is the simple herpes zoster 
ophthalmicus, in which only the rej^ion supplied by the ophthalmic 
division of the fifth nerve is affected ; and of this region it is usually 
that portion alone which pertains to the supra-orbital and infra- 
trochlear branches that is involved, as is represented in Fig. 202. 
The number of vesicles varies much ; there may be but one, or there 
may be sevtiral, or they may be so numerous as to become conffuenl. 

The appearance of the eruption is often preceded by a feemig of 
general discomfort, gastric disiurb- 
aiicc, and high temperature. ;Yct 
more commonly is the eruption 
preceded by supra-orbital neuralgia, 
which is often of intense severity. 
This pain usually continues, but may 
cease, after the eruption comes out, 
and sometimes it persists even for 
many months after the eruption dis- 
appears. Photophobia, due to tlui 
irritation of the fifth nerve, is not 
uncommon at the commencement of 
the affection. Along with the ap- 
pearance of the herpes the skin of 
the forehead becomes red and swollen, and the appearances are 
often mistaken for erysipelas, but the strict limitation of the erup- 
tion by the vertical middle line of the forehead is of itself sufficient 
to indicate the ‘diagnosis. The upper lid is somewhat oedematous 
and red, and droops over the eye, and this is much more marked 
when the skin of the eyelid itself is the seat of vesicles. 

The contents of the vesicles soon become purulent and haemor- 
rhage may take place in them. They then gradually dry up, and 
form crusts, which conceal more or less deep ulcers, and as these 
ulcers often penetrate to the corium they are liable to leave per- 
manent scars behind, which at first are red, and later become of 
a glistening white. The entire eruptive process lasts about three 
weeks ; and, when it is completed, the sensibility of the affected skin 
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remains dull for a considerable time. Herpes zoster ophthalmicus 
is more common in advanced life than in youth, but it may appear 
at any age, and has been observed as early as the sixth month after 
birth. 

The disease is not associated with danger to tlie eye, unless 
keratitis come on, or, wliat is much more rare, unless iritis, cyclitis, 
or chorioiditis appear. The conjunctiva is almost always slightly 
chemotic- and injected, or there may be true conjunctivitis; but 
vesicles are not often seen on it. 

There is considerable variety in the forms of keratitis liable to 
occur in herpes zoster ojdithalmicus — viz. herpetic- vesicles, jddycte- 
nuhr, bulhe (any of which may go on to ulceration), superficial 
opacity without loss of substance, and parenchymatous opacity, 
either diffuse or punctat(‘. The superficial opacities without loss of 
substance may di8ap])car completely. Parenchymatous opacity 
either clears away completely, or remains as a slight nebula ; while 
ulceration leaves, at the least, some opacity ; or, if it become sej)- 
tic, may seriously endanger the eye. Anaesthesia, more or less well 
marked, attends the corneal affections, and remains for a long timi‘ 
after they recover. 

Iritis is very uncommon in herpes zoster ophthalmicus, and is 
usually of a mild type, and irido-cyclitis and chorioiditis are still 
more uncommon. 

Herpes zoster ophthalmicus is due to an inflammatory process 
in the Gasserian ganglion, as Head and Campbell have shown, and 
in the opinion of these authors the skin eruption is caused by intense 
irritation of the ganglion cells. The lesion in the Gasserian ganglion 
is similar to that found in tlie posterior root ganglion in zoster of the 
trunk and lind)s. Head and Campbell believe the affection to be 
an acute specific disease — a view suggested by the facts that it 
occurs in the course of recognised infective diseases, that it occurs 
endcmically and epidemically, and that it rarely occurs a second 
time. It is probable that the affection may also have a toxic origin, 
as when arsenic has been taken for a long time, and in carbonic oxide 
poisoning. 

Treatment.— It is doubtful whether treatment has any influence 
in curing or in controlling the severity of an attack of herpes zoster 
ophthalmicus. Quinine in full doses should be given, and a 1 per 
cent, cocaine ointment made with equal parts of vaseline and lanolin 
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should be smeared lightly over the affected part. Complications in 
the cornea or uveal tract are to be dealt with on the principles laid 
down in the chapters on diseases of those organs. The patient, unless 
the attack be a very mild one, should be confined to bed. 

* Syphilitic Affections of the Eyelids. — Primary Syphilitic Sores 
occur on the eyelids, usually near the margin of the upper or lower 
lid, or at the inner or outer canthus, or may occupy the conjunc- 
tival surface of the eyelid. The first appearance is generally a small 
red swelling which the patient calls a ‘ pimple,’ and which ulcerates 
and becomes characteristically indurated about its base. The 
margin of tlie ulcer is clean-cut, and its floor somewhat excaviated, 
and covered with a scanty greyish secretion. Or, without! any 
ulceration, the lid is swollen, greatly indurated, purple, and slijny ; 
and in these cases the diagnosis may be somewhat difficult. \The 
pre-auricular and sub-maxillary glands are almost always swoUen ; 
and this is a valuable, although not altogether positive, diagnostic 
sign, as it is seen also in tubercular diseases of the conjunctiva. 
The presence of spirocha^tes in the secretion, or a positive Wasser- 
manu t(!st, will determine the diagnosis. The occurrence of the 
sore is followed by the usual constitutional symptoms of syphilis. 
Very rarely is there any permanent damage done to the eyelid. 

The most common modes of infection are by a kiss from, a 
syphilitic mouth, or by a finger. 

In view of the rarity of this affection, as also of interstitial 
keratitis iji ac(|uired syphilis, quite a nuniber of cases have been 
recorded, in which interstitial keratitis followed in tlu^ eye the lid 
of which had previously been the seat of a primary syphilitic sore. 

Treatment. — Lo(‘ally, iodoform ointment, dusting with finely 
powdered iodide of mercury, or the black wash may be used ; while 
salvarsan, or the usual general mercurial treatment is employed. 

Secondary Syphilis gives rise to ulcers on the margins of the lids, 
to loss of the eyelashes, and to the secondary skin affections which 
attend it in other parts of the body. 

In Tertiary Syphilis a gummatous infiltration of the tarsus — 
so-called Syphilitic Tarsitis — may occur, but it is a rare affection. 
One or both eyelids, in one or both eyes, may be attacked. Without 
pain the lid becomes slowly and gradually hypertrophied, and the 
integument tightly stretched and hypersemic. On palpation, which 
gives no pain, the tarsus can be felt to be enlarged and of cartila- 
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ginous density. The palpebral conjunctiva is somewhat swollen, but 
through it the yellowish-white colour of the gummatous infiltration 
can be seen, if it be possible to evert the lid. Ptosis results, and the 
lid may be so hard and stiff as to render eversion impossible. The 
eyelashes fall out, and the pre-auricular gland is swollen. Although, 
as stated, the process is remarkable for its freedom from pain, yet 
severe pain may be experienced, should a rapid increase in the 
gummatous infiltration take place. Under treatment— which con- 
sists of iodide of potash and mercury — the infiltration disappears, 
and leaves a normal eyelid behind, or the tarsus may be somewhat 
atrophied as a result. 

* Vaccine Vesicles on the Eyelids are produced by accidental 
inoculation at the intcrmarginal part of the lid ; or on the outer 
surface of the lid, if the skin be abraded by a finger-nail or otherwise. 
Sometimes the vesicle develops into a large ulcer with yellowish 
floor and hard and elevated margin. There is much pain, much 
swelling of the eyelid, and chemosis. 

Although distressing for a week or so wliilc it lasts, the affection 
is not a dangerous one, further than that a cicatrix in the skin is 
left behind, and the eyelashes at the affected part are lost. 

Treatment . — A warm chlorate of potash lotion (gr. v ad Sj) is the 
best application. 

Rodent Ulcer (Jacob’s Ulcer).— This disease cojTimences as a 
small pimple or wart on the skin near the inner canthus, or over the 
lacrimal bone, as a rule; but it may also originate in any other part 
of the face. The scab or covering of the wart is easily removed , and 
underneath is found a shallow ulcer with a well-defined indurated 
margin, the skin surrounding the diseased place being healthy. The 
progress of the disease is extremely slow, extending over a groat 
number of years, and in the early stages the ulcej; may even seem 
to heal for a time, but always breaks out again. In mild cases the 
ulceration may remain superficial ; but more usually it strikes 
deep, in the course of time eating away every tissue, even the 
bones of the face and the eyeball. The latter is often spared until 
after the orbital bones have gone. 

The disease is an epithelial cancer of a non-malignant or purely 
local kind. There is no tendency to infiltration of the lymphatics. 
It is rarely seen in persons under forty years of age. 

Extirpation of the diseased part with the knife, 
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followed by the application of chloride of zinc, or of the actual 
cautery, used formerly to be employed ; and Ber^^con’s treatment, 
with the internal administration of chlorate of potash, and its local 
application as a lotion, was also used with benefit for the time. 

But all other measures have here given way to the Rdntgcn Ray 
treatment, which now enables brilliant cures to be effected in the 
majority of these terrible cases. Dr. W. 8. Haughton, who is in 
charge of the Rdntgen Ray department of the Victoria Hospital, 
has given us tlie following description of the method which he finds 
to l)e the most Kucr-essful in the treatment of rodent ulcer : — When 
the ulcer is large, lumpy, or prominent, it is advisable to remdve as 
much as possible of its floor and margin by excision or cautery, so 
as to expose its growing base directly to the Rontgen Rays. IThe 
ulcer is exposed to the rays, at a distance of not less than six ini^hes, 
through an accurately shaped window in a mask of lead foil. A 
layer of cotton-wool or other non-conducting material is plabed 
between th(‘, patient’s skin and the lead foil. The affected part is 
given two minutes’ exposure to the rays every second day, until 
definite signs of reaction appear. For superficial ulcers a soft 
X Ray tube gives the best results, when deep tissues are affected a 
hard tube is preferable From 10 to 20 sittings, according to the 
extent and depth of the ulcer, are usually necessary to effect a cure. 
Early cases are of course the most favourable for treatment, but in 
far advanced cases— even when the eyeball was gone, and the bones 
of the orbit extensively destroyed, with visible pulsations of the 
brain through the roof of the orbit — the growth of the disease has 
been arrested, and all pain and haeinorrhage have been stopped. 

In rodent ulcers of small extent radium is capable of (‘ffecting 
good cures. Two or three 5 mg. tubes of first ipiality radium are 
applied to the picerated surface for about half an hour, at intervals 
of ten days to three weeks, and to a different part of the ulcer at each 
sitting, until gradually the whole surface is brought to heal. The 
cicatrix left is soft and skin-like. The application for a few seconds 
of the carbonic acid snow gives rise to healing in some cases. 

* The condition known as Solid QSdema, Elephantiasis Lymphan- 
gioides, or Elephantiasis Nostras of the Eyelids, is well represented 
in the accompanying picture (Fig. 202 of a case under the care of 
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Sir A. Critchett. It is a chronic tumefaction of the eyehds. The 
skin covering the swelling is smooth and pale, and resembles the 
skin of an mdematous lid ; but on palpation the swelling is found to 
be more resistant than simple oedema. There is, almost invariably, 
a history of recurring attacks of facial erysipelas. These give rise 
to a permanent alteration of the lymph channels, and, each attack 
leaving its trace, an ever-increasing hypertrophy of the tissues of 
the eyelids takes place. 

I fCdUncMt. Operative measures have been adopted in many 
instances with satisfactory results, both cosmetically iind as regards 
the functions of the eyelids ; but, unfortunately, in those cases 
which have remained under observation sufficiently long, the former 
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condition gradually returned, as in Sir A. Critchctt’s case (P'ig. 203), 
in the picture of which the cicatrices of the operations can be seen. 
Multiple punctures, collodion, pressure, etc., and many internal re- 
medies have been tried in vain. * 

*Plexiform Neuroma, or Neuro-fibroma is a rare disease of the 
(eyelids. It is seen as a congenital growth which slowly increases 
in size. The tumour in general is soft to the touch, but contains 
many hard strings and knobs. Pressure on it is painful in some 
cases. It may attain great size, and may extend to the supra- 
orbital, temporal, and malar regions, giving rise to much disfigure- 
ment. Operation is indicated only if the tumour be markedly pro- 
gressive, as a satisfactory result is not very easily attainable, 
35 
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and gangrene has followed in gome cases, while in others, where the 
growth had to be followed deeply, severe haemorrhage has occurred. 
In some instances the tumour has invaded the orbit, and even 
the cavity of the skull, after absorption of the orbital roof. 

Lymphoma or Lymphadenoma of the eyelids usually occurs 
as a bilateral and symmetrical disease, but it does occur, in rare 
instances, on one side only. It is frequently associated with leucae- 
mia, or pseudo-leucaemia, or it may be found in apparently healthy 
individuals. It often invades the orbit, and its growth is exceedingly 
slow and quite painless. 

* Epithelioma, Sarcoma, and Lupus are all seen in the e 3 [elids, 
but require no special description here. 

* Gangrene of the Eyelid is a rare condition. It may occuir as a 

consequence of an infected wound of the lid, or from some general 
infection of the system, even in influenza, and has been seen as a 
result of excessive use of iced compresses. ' 

Clonic Cramp of the Orbicularis Muscle, or of a portion of it, 
is often seen, and is popularly known by the name of ‘ life ’ in 
the eyelid. It is frequently due to over-use of the eyes for near 
work, especially by artificial light, or if there be defective amplitude 
of accommodation. 

Treatment should consist in the regulation of the use of the eyes 
for near work, and the correction by glasses of any defect in the 
accommodation. 

Blepharospasm, or Tonic Cramp of the Orbicularis Muscle, is 

commonly the result of irritation of the ophthalmic division of 
the fifth nerve by reflex action, as in phlyctenular ophthalmia 
(p. 104) and some other corneal and conjunctival affections; or from 
foreign bodies on the conjunctiva or cornea, etc. ; or it may continue 
for some time after the relief of any such irritation. It occurs, also, 
independently of such causes, and is then difficult to account for, 
unless as a hysterical symptom. Yet, even in these obscure cases, 
the spasm is probably often a reflex from the fifth nerve (i,e. teeth, 
or nose), and it will be found that pressure upon the supra-orbital 
nerve at the supra-orbital notch may arrest the spasm ; or, if not 
there, then pressure on the infra-orbital, temporal, malar, or inferior 
alveolar branch may have the desired effect. 

Treatment . — If the cause of the reflex cannot be ascertained, or 
if it have passed away, and if the cramp be still very distressing, 
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stretching or resection of the branches of the fifth nerve, from which 
the reflex proceeds, may be tried. The operation of spino-facial 
anastomosis has been successfully employed in some obstinate cases. 

Ptosis (TTTaJo-i?, a fall), or Blepharoptosis, is an inability to raise 
the upper lid, which then hangs down over the eyeball. It is either 
congenital or acquired ; and in the latter case is most usually the 
result of paralysis of the branCh of the third nerve supplying the 
levator. 

Persons affected with ptosis involuntarily endeavour to raise the 
eyelid by an over-action of the frontalis muscle. Tlu! drooping lid 
and elevated eyebrow give a peculiar and characteristic appearance. 

Paralytic Ptosis— TAc Causes of Paralytic Ptosis are similar to 
those of paralysis of other branches of the third pair, more especially 
exposure to cold draughts of air while the body is heated, and 
syphilis or rheumatism affecting the branch to the levator palpebraj 
in its course. It may also be due to cerebral disease (p. 496). 
The branch to the levator may be paralysed alone, or in conjunc- 
tion with other third-nerve branches, especially to the superior 
rectus, and the loss of power may be partial or complete. 

Some cases of bilateral ptosis in elderly people due to primary 
atrophy of the levator palpebra) mus(de8 have been recorded. The 
eyelids were elongated and thinned, so that the eyeball showed 
plainly through them. The loss of power had in each case been very 
slowly increasing for many years. 

The Treatment of a recent case of ordinary paralytic ptosis de- 
pends upon its cause. If this be syphilis, then a course of mercurial 
inunctions or of iodide of potassium ; if rheumatism, salicylate of 
soda or iodide of potassium — with, in either case, protection of the 
eye and side of the head by means of a warm dressing and bandage. 
Cases in which these remedies have failed, and whi^ have become 
chronic, often demand operative treatment. Attempts have been 
made, with success in some cases, to obviate the inconvenience of 
ptosis by giving support to the lid by wire splints worn like an eye- 
glass, or attached to the upper edge of spectacle-frames. 

Ptosis due to a cerebral lesion rarely comes within the scope of 
treatment.^ 

^ The value of ptosis as a localising symptom in cerebral disease is 
treated of in chap. xvi. 
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* Operative treatment is indicated in cases of paralytic ptosis— 
where other measures have produced no result— in ptosis adiposa, 
and in congenital cases. A very common proceeding consists in 
the excision of a sufficiently large oval piece of integument, its 
long axis lying in the length of the lid, with the subcutaneous 
connective tissue and fat, and, in paralytic cases, a small portion 
of the orbicular muscle. The fold' of integument to be abscised 
is seized by two pairs of forceps — one of them held by an assistant 
— at the inner and outer ends of the lid, and by this means the 
necessary size of the fold is estimated. The abscission of the fold 
is performed with a pair of scissors, the margin of the Wound 
lying close to the points of the for- 
ceps. The subcutaneous tissue ,\ etc., 
is then removed, and the edges o^ the 
wound drawn together by a few points 
of suture. 

* Motais^ Operation . — This opera- 
tion has for its object the transplanta- 
tion into the upper lid of a flap taken 
from the superior rectus mus(‘le ; (;on- 
sequently it is only suitable for cases 
of ptosis in which there is no paralysis 
of the superior rectus. In such cases 
the result is very satisfactory, and the 
movements of the lid follow those of 
the eyeball better than they do after 
other operations for ptosis. Fig. 204 
shows the perfect elevation of the lid on looking up. 

The upper lid is everted, and the upper fornix is stretched be- 
tween two sharp hooks, one being inserted into the sclerotic above 
the cornea, and the other into the ciliary margin of the everted lid. 
The conjunctiva is then divided over the insertion of the superior 
rectus, the incision being carried beyond the lateral limits of the 
tendon, which is exposed by separating the sub-conjunctival tissue, 
and capsule of Tenon. The tendon is raised on a large strabismus 
hook passed under it from the inner side, and it is seized at 
its centre about 4 mm. from its insertion with a double-toothed 
forceps, so that an incision may be made with scissors in its centre 
in front of the forceps, quite close to the sclerotic, and 4 mm. 



Fio. 204. — Result of Motais’ 
operation in right eye. 
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in width. The sectioned portion of the tendon is then seized 
with a broad-ended fixation forceps, so as to stretch it out well ; 
and with straight scissors two parallel incisions are made upwards, 
one at each side of the tendon, so that a flap 1 cm. long may be 
formed in the tendon. A catgut suture with two curved needles 
is passed through the flap near its free margin, and tied firmly on 
the flap. The central part of the conjunctival fornix is incised 
with the curved scissors, and the blades are passed between the 
tarsus and the soft tissues of the eyelid as far as the ciliary margin, 
so as to make a path for the flap of tendon. One of the needles 
carrying its end of the suture is then passed along the path thus 
made, and caused to emerge through the skin near the ciliary margin. 
The second needle is passed in the same way, its point of exit being 
a few millimetres from that of the first. The ends are tied over a 
pledget of lint, and by this means the lid will be drawn up and the 
ptosis relieved. The conjunctival wound is united with catgut. To 
prevent lagophthalmos, the lower lid is raised until it comes in 
contact with the upper lid, by means of a suture passed through 
the former near its ciliary margin, and then through the skin of 
the eyebrow where it is tied. 

* Birnhacher\s Operation . — An incision, with its convexity up- 
wards, is made in the skin corresponding with the upper edge of the 
tarsus. Three sutures with a needle at each end ai'o passed through 
the upper border of the tarsus, so as to form three loops, one central 
and two lateral ; the two needles of the central loops are passed 
vertically upwards under the skin, and are brought out cpiite close 
to one another in the eyebrow. The lateral loops arc treated in the 
same way, but are made to diverge on each side from the central one, 
instead of being parallel. The ends of the threads are tied over a 
small roll of lint, and tightened until the edges of tlic lips just touch 
when the patient closes the eye. They may be left in from twenty 
to twenty-five days. 

Congenital Ptosis is generally present in both eyes. It is 
due in some cases to an imperfect development of the levator 
palpebrse, and in others to an abnormal insertion of this muscle, 
its tendon being attached to the tarsus too far back. Birnbacher’s 
operation may be employed, and Eversbusch has proposed the 
following proceeding more particularly for congenital ptosis : — 

* EvershuscKs Operation for Congenital Ptosis (Figs. 205 and 
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206).— The object of the operation is to increase the power of the 
levator by advancing its insertion, or rather by doubling it down 
over the tarsus, to which it forms fresh adhesions. Knapp’s lid- 
clamp is applied, the plate being passed well up into the fornix; and, 
before* the ring is screwed down, the skin of the lid is drawn down, 
so that its prolongation just under the eyebrow may be forced into 
the instrument. The skin and the underlying orbicularis are now 
divided in the entire width of the lid, parallel to its free margin, and 
at a distance half-way between this margin and the eyebrow. The 
skin and subjacent muscle are then separated up, both upwards and 



Fig. 205. Fio. 206. 

levator palpobra) ; o, orbicularis. 


downwards, for fc mm. in each direction, so that the insertion of the 
levator may be well exposed, A suture with a small curved needle 
at either end is then introduced, by means of one of these needles, 
horizontally into the tendon at its insertion, and near the centre of 
the latter, in such a way that about 2J mm. of the tendon may bo 
included in the suture. Each needle is now passed vertically down- 
wards between the tarsus and orbicularis, and brought out at the 
free margin of the lid at a distance from each other of about 2J mm. 
Two more such double sutures, one in the temporal, the other in the 
nasal, third of the tendon, are similarly applied. The margins of 
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the horizontal skin and muscle wound are now drawn together, and 
then the three sutures are closed tightly. It is desirable to slip glass 
beads over the ends of the sutures before tying them, to prevent 
cutting into the margin of the lid. Both eyes are bandaged, and 
the sutures are left in for a week or more. 

While the foregoing and other operations relieve the ptosis, 
they are liable to give rise to some unsightly cicatrices, and are 
sometimes not permanent in their effect. With a view to 
obviate these drawbacks, Carl Hess has devised the following 
operation. 

Hess’ Opcmimn.— rhe eyebrow having been shaved, an incision 
(n a, Fig. 207) is made in its whole length, and carried through the 
skin and subcutaneous tissue ; and, starting from this incision, the 
skin of the lid is separated with the scalpel from the underlying 
orbicular muscle nearly as far as the ciliary margin (dotted line in 
Fig. 207). When the haemorrhage has ceased, three silk sutures, 
each armed with two needles, are introduced, one at the centre and 
one towards either end of the eyelid, and about half-way between 
the eyebrow and lid margin (h, Fig. 207), or somewhat nearer the 
latter. The needles of each suture are inserted about 5 mm. apart, 
and, being passed from without inwards through the skin, they are 
brought out in the space made by the skin dissection. The needles 
are now passed deeply under the upper border of the incision in the 
eyebrow, and brought out a few millimetres above it (at points 
represented by three pairs of dots in Fig. 207). The two ends of 
each suture are tied over a small roll 
of lint or a bit of rubber drainage 
tube, and drawn tightly enough to 
relieve the ptosis by producing a 
fold in the skin flap. The wound in 
the eyebrow is united by some points 
of suture. The sutures are allowed 
to remain for eight or ten days. 

The permanent result depends on 
the union and cicatrisation of the 
extensive raw surfaces in their new position, The operation causes 
little or no disfigurement, as the artificial fold falls in about 
the same situation as that which is present in the normal eyelid ; 
while the cicatrix in the eyebrow is concealed by the hairs when^ 
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they have grown again. In Figs. 2()8 and 209 a section of the 
eyelid before and after tightening of the sutures is represented. 




Fig. 208. Fio. 200. 

Fio. 208. — Tli(^ rioo(JloK arc pasHcd in at a iliroiigli tlic skin of, the 
lid, and brought out at a' through the skin and subcutaneous tissues above 
the eyebrow. 

P’lG. 20ih — Whorj the sutures are tiglitened a is closely approximated 
to a'. 


Freeland Fergus^ Operation . — Tliis operation is employed by Mr. 
Fergus for all cases of ptosis. It can be perlormed painlessly by 
infiltration of the eyelid with a weak soliitioTi of eueaine. The 
eyelid is stretched upon a spatula inserted under it, and an incision 
is made parallel to, and a few millimetres distant from, the edge of 
the lid. The incision extends from end to end of the eyelid, and is 
carried through the skin and muscle. A second incision is made, 
extending nearly in a semicircle from one extremity to the other of 
the first incision. It also is carried through the skin and muscle, 
which are then dissected off the face of the tarsus. A portion of the 
tarsus is now excised along with the conjunctiva adherent to it, the 
extent of this exo^sion depending upon the amount of effect desired. 
When the ptosis is almost total, nearly the whole of the tarsus above 
the first incision is removed. In lesser degrees of ptosis smaller 
excisions suffice. Six sutures are finally inserted, three deep and 
three superficial. The deep sutures are best made of absorbent 
sterilised catgut. The superficial ones can be of this material or of 
silk. The three deep sutures are used to unite the tough fibrous 
membrane which passes from the occipito-frontalis to the eyelid 
with that portion of the tarsus which remains in the lid below the 
level of the first incision. The superficial sutures are employed to 
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unite the edges of the skin wound. The operation gives great 
mobility to the eyelid. 

* A remarkable and rare condition is Cmigmital Ptosis, with 
Associated Movements of the Affected Eyelid, during the action of 
certain muscles. It is most commonly the left lid which is affected, 
and the paralysis may be congenital or acquired. Three conditions 
have been observed — viz. (1) elevation of the drooping lid when 
the eye is adducted, (2) when the eye is abducted, or (3) when the 
mouth is opened. A synchronous contraction of’ the pupil has been 
noticed in some cases, wliile in some the elevation of the lid occurs 
also with a lateral motion of the jaw, and with deglutition. Gower’s 
explanation is that in these cases the levator is not wholly supplied 
by the third nerve, but partly also by nerve fibres which take their 
origin in the nucleus of the fifth pair, and which also supply the 
external pterygoid and digastric muscles. But this theory does not 
hold good in all cases, for Bull describes a. case in which the lid was 
raised when the head was f)cnt back, thus stretching the digastric, 
and he regards these as associated or reflex movements. In some 
instances the lid can be raised voluntarily on closing the other eye. 
Needless to say, no remedy can be applied for relief of this con- 
dition. 

The term ptosis is also given, although not very correctly, to 
cases in which increased weight of the lid causes it to droop, as in 
conjunctival affections, or where a tumour has formed in the eyelid, 
or where there is a hyper-development of the subcutaneous fat. 

* Lagophthalmos (Xayai?, a hare, as it w as supposed that this 
animal sleeps with its eyes open ; o</)^ttX/io<?),or inability to close the 
eyelids, is most commonly due to paralysis of the portio dura, and 
is then associated with the other symptoms of the latter affection. 
On an effort to close the lids being made, the cyeliiill is rotated up- 
wards under the upper lid, owing to the associated action of the 
superior rectus ; and in sleep this upward rotation also occurs — a 
fact which explains, to a great extent, th(‘, immunity of the cornea 
from ulceration in many of these cases. Lagophthalmos may also 
be due to orbital tumours pushing the eyeball forwards, to exoph- 
thalmic goitre, to staphyloma, or to intra-ocular growths distending 
the walls of the eyeball— in all of which conditions the eyelids are 
often mechanically prevented from closing over the eyeball, or can 
be closed only by a strong effort of the will. The danger to the eye 
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depends upon the tendency to ulceration of the cornea from its 
dryness, caused by exposure to the air, and from foreign substances 
not being removed from it by nictitation. 

In cases of non-paralytic lagophthalmos, protection of the cornea 
by keeping the eyelids closed with a bandage, or by inserting a few 
epidermic sutures in the margins of the eyelids to draw them together, 
should be our first care. Tarsoraphy may be employed in those cases 
where circumstances indicate that it would be useful — e.g. in some 
cases of exophthalmic goitre, or of staphylomatous eyeball. 

In paralytic cases, the primary cause of the paralysis (syphilis, 
rheumatism, etc.) must be treated so long as there is a prospect of 
restoring power to the muscle. Locally, galvanism and hypoddrrmic 
injections of strychnia may be employed. During cure the cornea 
should be protected as above. In incurable cases, the opening on the 
eyelids must be reduced considerably in size by an extensive taiso- 
raphy, or by the method proposed by Pfliiger. 

The Operaiion of Tarsoraphy consists in uniting the margins of the 
upper and lower lids in the neighbourhood of the external com- 
missure, so as to reduce the size of the opening of the eyelids. The 
commissure should be caught between the finger and thumb, and 
the edges of the lids approximated, so as to enable the operator to 
form an estimate of the required extent of the operation. A horn 
spatula is then passed behind the commissure, and the necessary 
length of the margin of each lid, including the bulbs of the cilia, 
is abscised with a sharp knife. The raw margins are then brought 
together with sutures. 

Pfluger's Method consists in passing one, two, or even three double 
sutures subcutaneously around the eyelids, about 5 mm. from their 
margins. The ends are drawn together, so that the eye is concealed 
by the pouch thtjs formed, and tied. From time to time the sutures 
are tightened, until finally they cut through, and by this means a 
subcutaneous ring-cicatrix is produced. Should the first ring- 
cicatrix not sufficiently close the eyelids, the operation can be re- 
peated even more than once again. The method is tedious and 
painful. 

Symblephaion (evv^ together ; f3\i(f>apov^ the eyelid) is an ad- 
herence, partial or complete, of the eyelid to the eyeball. It is 
usually the result of burns of the conjunctiva by fire or caustic 
substances (p. 96). The shortening of the conjunctival sac, which 
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iB seen as the result of pemphigus or of granular ophthalmia, and 
which is described (p. 88) under the heading of Xerophthalmos, is 
not properly termed symblepharon. If the symbleph^n interfere 
seriously with the motions of the eyeball, or if it cause defect of 
vision by obscuring the cornea, it becomes desirable to relieve it by 
operation. Should it consist of a simple band stretching from lid 
to eyeball, it may be severed by ligature, and if the band be broad, 
two ligatures may be employed, one for either half. A symblepharon 
which occupies a considerable surface cannot be got rid of in this 
way ; and for such cases a transplantation procedure like that of 
Teale may be employed, the great difficulty in dealing with these 
cases being the tendency there is to re-union of the surfaces, unless 
one or both of them bo carpeted with epithelium. 

* In Teale' s Operaiion, if we suppose the case to be similar to that 
represented in Fig. 210, an incision is carried along the line of the 
margin of the cornea at through the whole thickness of the 
symblepharon, and the lid is dissected off from the eyeball as far as 



Fig. 210. FfO- 211.^ 


the fornix. Two conjunctival Haps are now formed, as at B and C 
in Fig. 211, and one of them {B) is turned to form a covering for the 
wounded surface of the inside of the eyelid, while the other (C) is 
used to cover the bulbar surface (Fig. 212), the flaps being held in 
their places by fine sutures. That part of the symblepharon which 
is left adherent to the cornea soon atrophies and disappears. No 
great tension of the flaps should exist as they lie in their new positions. 

Teale, again, has suggested the formation of a bridge-like con- 
junctival flap above the cornea, and the removing of it across the 

* Mr. Teale now makes his flaps, as in Fig. 211, wider than he originally 
did. Ho has been so kind as to alter this drawing with his own hand 
for this work, , 
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Fig. 212. 


latter to cover the loss of substance situated below. After the 
sutures which keep the flap in its place have been introduced, the 
latter is separated at its bases. 

A simple plan, which would bo 
applicable to such a case as that de- 
picted in Fip;. 210, where the adhe- 
sion is not very extensive, and per- 
haps even to some more extensive 
ones, consists in dissecting the con- 
junctival process off the cornea, and 
then turning it down on thc( raw 
inner surface of the under lid, land 
fastening it there with a suture or two. We have done this with 
complete satisfaction. \ 

* HarlarCs Oj)erati(m . — This is specially applicable to extensive 
symblcpharon of the lower lid, and differs from the foregoing opera- 
tions in that it provides a covering of skin, and not of mucous mem- 
brane, for the raw surface of the under lid. Operations on the same 
principle have been proposed by Snellen and by Kuhnt. An in- 
cision (A B, Fig. 213) through the whole thickness of the eyelid, and 
correspondingin length with the latter, ismadealongthe lowerrnargin 
of the orbit. Below this a skin flap (0 J)) is then formed. The flap 
is dissected up, and the iiunsions are carried a little more deeply as 
A B is approached, to enable the flap to turn the more readily. The 
flap is then turned up as on a hinge, slipped through the buttonhole, 
and sutured securely to the inner surface of the under lid. After a 
time the skin surface; turned towards 

the eyeball becomes considerably 
modified, so as to be somewhat like 
mucous membrane. The bare space 
left by the removal of the strip of 
skin is covered without strain by 
making a small horizontal incision 
(D E) at its outer extremity, and 
forming a sliding flap. 

* Transplantation Operations . — The transplantation of mucous 
membrane from the lips or check has been used in extensive symble- 
pharon, but the drawback to mucous membrane flaps, where two 
^opposing surfaces have to be covered, is that when the s^uperficial 
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Gpitheliuni of the mucous membrane is thrown off there is danger 
of the surfaces uniting. Thiersch and other skin flaps are preferable. 

Blepharophimosis (^XeefiapoVy njvhd : narrowimj) is a 

contraction of the outer commissure of the lids, with (‘onsequent 
diminution in size of the opening between the latter ; and. is com- 
monly due to shortening of the akin, from long-continued irritation, 
caused by the discharge in a case of very chronic conjunctivitis. 

It is remedied by a Canthojdasifc Operation. The outer com- 
missure is divided in its entire thickness, in a line which is a pro- 
longation of the line of junction of the lids when closed, by a single 
stroke of strong straight scissors, one blade of which has been 
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passed behind the commissure. The integumental incision should 
be made a little longer than that in the conjunctiva. An assistant 
then draws the upper lid up and the lower lid down, so as to make 
the wound gape. The conjunctival margin and the dermic margin 
are now united in the centre by a point of suture ((^ Fig. 214), while 
two more sutures (A and B) are applied, one above and the other 
below the first. This operation is also employed in cases of granular 
ophthalmia and of purulent conjunctivitis, when it is desired to 
relieve pressure of the eyelid on the globe. 

Distichiasis (S/ 9 , twice ; (TTi')(0^y a row) and Trichiasis (rpixo^'i 
hair).—T\iQ first of these terms indicates the growth of a row of 
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eyelashes along the intermarginal portion of the lid in addition to 
the normal row ; while trichiasis indicates a false direction given 
to the true cilia. Both conditions are often found co-existing, and 
often, too, they are present along with entropion. They may both 
be produced by chronic blepharitis (p. 535), or by chronic granular 
ophthalmia (p. 72). Some cases of congenital distichiasis and 
trichiasis have been recorded. The sym- 
ptoms the false cilia produce, and the 
dangers to the eye attendant on them, 

are due to their rubbing on the cornea, \\\ 

which causes pain, blepharospasm, and — ^i || , ||j|||il| 

opacity of the cornea, or even ulcera- l 

tion of it. I ^ 

Operations for Distichiasis and Trichiasis : — j||| I 

Epilation. — The false cilia may be pulled out with 
a forceps ; but this cannot be regarded as a cure, ^ 

as the hairs grow again ; yet, if repeatedly removed, 
they grow finer and finally cease to be renewed. 

Electrolysis. — A needle is attached to the nega- I raj 
tive pole, and its point passed into the bulb of the I 
eyelash to be removed, the positive pole being placed 
on the temple. On closure of the circuit, if the ; 

battery be working properly, bubbles of gas should 
rise up round the needle, and a slough forming at I I 

the root of the hair, the latter becomes loose, and 11 I 

is removed. It does not grow again, for the bulb 1/ I 

is destroyed. Each hair must be separately operated nl I 

on. The proceeding is very valuable where only a 111 || 

few cilia are to be dealt with. Jf 

Excision. — Wljen some half-dozen hairs close to- 
gether are growing wrong, the simplest and best plan 
is to completely remove them by excision of the corresponding 
portion of the ciliary margin. A fine knife is passed into the inter- 
marginal region at the place corresponding with the hairs to be dealt 
with, and a partial division of the lid into two layers, as in the 
Arlt-Jaesche operation (vide infra), is effected. A V-shaped inci- 
sion in the skin of the Ud is then made, including the erring hairs, 
the whole flap is excised, and the margin of the loss of substance is 
drawn together with sutures. 
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Transplantaiion.ox Shifting, of themarginal portion of the integu- 
ment containing the hair bulbs, true and false. One of the oldest 
and most valuable operations of this kind is that of Jaesche, modified 
by Arlt. It is performed as follows -.—Knapp’s, or Snellen’s, clamp 
(Fig. 215) having been applied to prevent bleeding, the lid in its 
whole length is divided in the intermarginal part into two layers 
(Fig. 216), the anterior containing the orbicular muscle and integu- 
ment with all the hair bulbs, the posterior containing the tarsus and 
conjunctiva. The incision in the intermarginal portion is about 
5 mm. deep, A second incision is now made through the integument 
of the lid, parallel to its margin, 
and from 5 to 7 mm. removed from 
it. This incision also extends the 
whole length of the lid. A third 
incision is carried in a curve from 
one end to the other of the second 
incision. The height of the curve 
is proportional to the effect re- 
quired, varying from 4 mm. to 
7 mm. The piece of integument 
included between the second and 
third incisions is dissected off with 
forceps and scissors, without any 
of the underlying muscle being 
touched, and the margins of the 
loss of substance arc brought to- 
gether by sutures. By this proce- 
dure the lower portion of integu- 
ment, containing the hairs and their bulbs, is drawn up and away 
from contact with the cornea. After this operation the condition 
is more liable to relapse than after the following. 

Van Millingen^s Opefaiion consists in splitting the eyelid, as in 
the Arlt- Jaesche operation, from end to end, sufficiently to produce 
a gap (5, Fig. 217) 3 mm. in width at the central part of the lid, and 
gradually becoming narrower towards the canthi. The gap is kept 
open by sutures passed through folds of skin on the upper lid (a a a), 
by means of which also the lid is prevented from closing for twenty- 
four hours at the least. As soon as the bleeding has ceased, a strip 
of mucous membrane of the same length as the incision in the lid, 
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and 2 to 2J nirn. in breadth, is cut out with two or three snips of a 
curved scissors from the inner surface of the patient’s under lip, on 
which an eyelid clamp has been placed to prevent bleeding, and 
is introduced at once into the gap in the intermarginal space. It 
should then be pressed into position with a probe. According to 
Van Millingcn, sutures are superfluous; but they are desirable for the 
sake of security, and do no harm. It is important, in order to obtain 
a neat effect, to clean the fat and submucous tissue from the flap 
before applying it ; and while this is being done the flap should lie 
on a warm porcelain plate. The eyelid is then covered over with a 
piece of lint, on which is spread a thick layer of xcroform vasefine, 
and over this is placed a wad of cotton-wool and a bandage. 
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It is not advisable to transplant small strips of mucous membianc 
if the trichiasis be partial, as partial trichiasis is often only the com- 
mencement of coi^plcte trichiasis, and therefore, in these cases, the 
filling up of the entire length of the intermarginal space with a flap 
of mucous membrane should be effected. One or two fine sutures, 
which serve to unite the margins of the wound in the lip, arrest the 
bleeding at once, and accelerate union of the part, which is generally 
completed in twenty-four hours. 

This method is very effectual in permanently providing a good 
intermarginal space, and in thus definitely reheving the condition. 

Entropion (eV, in ; TpeTTfi), to turn), or Invorsionof the. Eyelid, 
is due to organic change in the conjunctiva or tarsus, or to spasm 
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of t,hc palpebral portion of the orbieiilar nnisele. A larf!C projiortioii 
of the former class of cases is the result of chronic j.ra,milar ophthal- 
mia, and is most common in the upper lid. Spastic cntro])ion occurs 
in the under lid only. It is frequent in old peiq)le (senile entropion) 
from relaxation of the skin of the eyelid, and is also produced bv 
the wearing of a bandage after operations. 

TraatmmL~\i the tarsus of the upper lid be not distorted, 
organic ei^tropion can often be corrected by one of the methods 
described for trichiasis and distichiasis. Hut many of these cases 
fire accompanied by, or rather are due to, abnormal curvature with 
hypertrophy of the tarsus. 

In such cases the operation must include an attack on the tarsus 
itself. 

Snclkn's Operation —An eyelid clamp is applied. About 3 mm. 
from the margin of the lid, and parallel to it, an incision is made 
through the skin alone, extending the whole length of the lid. The 
orbicular muscle is exposed by dissection of the skin upwards, in 



order to promote retraction of the latter, and along the edge of the 
lower margin of the wound a strip about 2 mm. broad of the orbicular 
muscle is removed, and the tarsus to the same extent is exposed to 
view- A wedge-shaped piece, corresponding with the exposed part of 
the tarsus, is now excised from it with a very sharp scalpel, the edge 
of the wedge pointing towards the conjunctiva, which latter, how- 
ever, is left intact. The liypertrophy of the tarsus, which is always 
present, facilitates this procedure. A silk suture carrying a needle 
on each en^ having been prepared, one needle is passed from within 
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outwards through the band of muscle and integument left at the 
margin of the lid. The second needle is also passed from within 
outwards through the upper lip of the tarsal loss of substance, and 
then from within outwards through this same marginal band, at a 
distance of about 4 mm. from the point of exit of the first needle. 
The ends of the suture are now tied together, a small bead having 
first been strung on each to prevent it from cutting through the 
skin. Three such sutures arc employed. The accompanying figures 
(218 and 219) make the foregoing description more intelligible. 

Berlin's Operation— An eyelid clamp is applied. The fipt in- 
cision lies 3 mm. above the margin of the lid, extends its whole 
length, and divides it in its entire thickness, including the conjunc- 
tiva. The skin and muscle at the upper edge of the wound are p^hed 
or dissected up so as to expose the tarsus. The upper edge of 
the tarsal incision is now seized at its centre with a finely toothed 
forceps, and an oval piece with the adherent conjunctiva, about 2 to 
3 mm. wide in its widest part, and in length corresponding with that 
of the eyelid, is excised from it with a fine scalpel. The wound is 
closed with three sutures through the skin. If it be thought desirable 
to increase the effect, a skin-flap may be excised from the lid. The 
objection to this operation, that a portion of the mucous membrane 
is removed, is not of importance. The method is a good one. 

Spastic Entropion of the lower lid, as the result of bandaging, 
usually disappears when the use of the bandage is given up ; or, if 
the bandage must be continued and should the inverted lid cause 
irritation, a dermic suture at the palpebral margin which is fastened 
to the cheek below will give relief. 

Senile Entropion of the lower lid is, of the spastic kinds, the one 
which most commonly needs operative interference. The methods 
in general use b r it are : — 

The Excision of a Horizontal Pme of Skin, with a portion of the 
underlying palpebral part of the orbicular muscle, so as to give rise 
to sufficient cicatricial contraction to draw the margin of the lid 
outwards. 

The foregoing, and other such measures, produce a good result 
at the time, but are sometimes followed by recurrence of the en- 
tropion. Hotz, believing the cause of this to be that the cicatrix, 
whether dermic or dermo-muscular, upon which the result depends, 
has no povrd d'appui ; and consequently, while it mar draw the 
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eyelid out, is liable to draw the skin of the cheek up, and thus to 
neutralise its desired effect, has proposed the following ingenious 
operation 

Hotz^s Operation . — A horn spatula is inserted under the lid, and, 
at 4 to 6 mm. below the margin of the latter, a horizontal incision is 
made through the skin from the inner to the outer end of the lid. 
This incision is at the boundary between the palpebral and orbital 
portions of the orbicular muscle, and just over the lower margin of 
the tarsus. An assistant then draws the upper edge (a, Fig. 220) of 
the wound upwards with a forceps, while the surgeon draws the 
lower edge (6) downwards, in this way exposing and stretching the 
orbicular muscle. A few strokes of the knife in the direction of the 
incision are now sufficient to separate the palpebral portion (1) of 
the muscle from the orbital portion (p), and to lay bare the lower 
edge of the tarsus (/), which is of a yellowish tendinous appearance. 
That part of the palpebral portion of the muscle which covered the 
lower edge of the tarsus, and which was drawn up with the palpebral 
edge of the first incision, is now removed with forceps and scissors, 
to the extent of about 2 mm. in width, through the whole length of 
the lid. All such muscular fibres, also, which may still adhere to 
the lower third of the tarsus must be carefully cleaned off, and now 
the palpebral skin may be 
brought into union with the 
tarsus. Four sutures arc gener- 
ally applied, about 5 mm. apart. 

The needle is passed through 
the palpebral skin, close to the 
margin of the wound (at a). 

The bare tarsal edge is then 
seized in the forceps, the needle 
placed perpendicularly on it (at 
d), and carried through it by a 
short downward curve until its 
point appears (at c) below the 
tarsus in the tarso-orbital fascia (/). The needle is now passed 
out through the lower edge of the incision (at h), care being taken 
that none of the fibres of the orbital portion of the muscle are 
included in the suture. Upon the suture being tightly closed, the 
edges of thfe skin wound are drawn into the tarsus, and become 
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adherent to it. The sutures may be removed about the third day. 
If the first incision be placed too far from the margin of the lid, 
there will be no result, as the traction upon the palpebral skin will 
be too slight. If the incision be placed too close to the margin, 
the traction may be so great as to interfere with the union of the 
skin and tarsus. In this operation the tarsus affords the fulcrum, 
which llotz thinks is wanting in other methods. The tarsus of 
the lower lid is sometimes badly developed, and the result of the 
operation may then be disappointing. 

Ectropion or Eversion of the Eyelid.— Of this there are 
three kinds ; (1) Muscular, or Spastic. (2) Cicatricial. (3) Para- 
lytic. I 

Muscular Ectropion occurs only in the lower eyelid and may 
have its starting point in (edema of the conjunctiva, which ewrts the 
edge of the eyelid, and this eversion becomes increased and Encour- 
aged by spasm of the palpebral portion of the orbicular muscle, so 
that the term palpebral paraphimosis might be given to the con- 
dition. In the recent stage it may generally be remedied by suit- 
able conjunctival mejisures. In chronic cases operative measures 
are usually rc(]uired. 

Muscular (Mitropion is often seen in old people, and is then given 
the name of Senile Ectropion. Here it is due to atrophy of the 
palpebral portion of the orbicularis of the lower lid, and relaxation 
of the skin of the face. When these have resulted in slight eversion 
of the inferior punctum, a flowing of tears is produced, causing some 
excoriation of the vskin and edge of the lid, which then increase 
the tendency to ectropion. If the condition be not extreme, with 
secondary changes in the conjunctiva, slitting up of the canaliculus, 
with the use of any simple ointment for the lids, and mild astring- 
ents for the conjunctiva, will give much relief. In pronounced cases, 
a more active treatment of the conjunctiva, and the performance of 
tarsoraphy , or the application of Snellen’s sutures, or one of the other 
operations described below, are demanded. 

The following operations are amongst the best for the correction 
of muscular ectropion : — 

Snellen's Sutures . — A silk ligature is threaded at either end with 
a needle of moderate size and curve. The point of one of these 
needles is passed into the most prominent point of the exposed and 
everted conjunctiva, and brought out through the skin 2 cm. below 
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tho edge of the lower lid. The other needle is entered in the same 
way 5 mm. from the first, and made to take a nearly parallel course, 
the points of exit on the cheek being 1 cm. apart. Equal traction 
is applied to each end of the suture, while the lid is assisted ijito its 
place by the finger. The suture is tied on the cheek, a small roll of 
sticking-plaster having been inserted under it to protect the skin 
from being cut. Two, or even three, such sutures may be required, 
and they are allowed to remain for several days. 

Freeland Fergus' Method . points out that the two-tliirds 
of the exposed conjunctival surface of the lower eyelid, from the 
fornix tow^ards the free margin, are usually comparatively healthy, 
the marginal third alone being diseased. He has devised the follow- 
ing procedure, which consists in excision of the diseased tissue. An 
incision is made through the conjunctiva from tho inner to the out(M‘ 
canthus, demarcating its healthy from its diseased portion. With 
forceps and scissors the conjunctiva covering the healthy portion 
of the eyelid is freed from the underlying structures right down to 
the region of the retro-tarsal fold. The hypertrophied tissue is next 
excised throughout its entire extent, so as to restore as it wore the 
original margin of the lid, and finally the conjunctiva is drawn up 
and secured by a few points of suture to the margin. The success 
of the operation depends on the thoroughness with which the 
excision of the hypertrophied tissue is effected. 

Kuhnt's Operation for 8enile Ectropion is an admirable ojie. It 
consists in splitting the lower eyelid in its central third, so that the 
conjunctiva and tarsus are left in the posterior layer, wdiile the 
anterior layer contains the orbicularis a.nd the skin. A triangular 
piece, the base of which is formed by the margin of the lid, is then 
excised from the posterior layer, and the margins of the loss of sub- 
stance in the latter are brought together by three o| four points of 
suture. Lest they should give way too soon, it is necessary to 
place these sutures very securely. A puckering of the anterior 
layer, opposite the line of sutures in the posterior layer, is pro- 
duced, but subsequently disappears, and a suture which unites the 
most prominent point of the pucker with the margin of the tarsus 
assists in this. Or, if the lid be split, say, to an extent twice as 
long as the base of the triangular piece to be excised, the puckering 
can be distributed at either end of the incision. It is by reason 
of the shor^ning of the posterior layer of the split eyelid that the 
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eversion is corrected. We frequently use this operation, and al- 
ways with gratifying results. 

Kenneth ScoU^s Oferation.—The external canthus and the tissues 
beyond it are thoroughly divided by a pair of strong scissors. The 
lower eyelid, which is usually the affected one, is then seized, and its 
margin stretched sufficiently outwards, parallel to the border of the 
other lid, so as to restore the palpebral aperture to its proper appear- 
ance ; the portion of eyelid margin thus made to extend beyond the 
site of the external canthus is removed, along with itscontained eye- 
lashes, by slicing it with a sharp knife. The upper and lower eyelids 
are then brought together, so that the original outer extremity of 
the upper eyelids approximates exactly to the new extremity of the 
lower eyelid. They are secured in this position by passing a silver 
wire suture vertically downwards through the substance \of the 
upper lid, continuing it out through that of the lower one, ana then 
twisting the ends firmly together. Two of these retaining stjtches 
may be introduced close together if necessary. The edges of diyidcd 
skin, along with the deeper muscular tissues, including that part 
which recently formed the outer end of the affected eyelid, are 
simply stitched together with a continuous fine silk suture. 

No dressing other than a repeated dusting with some fine anti- 
septic powder need be used. The silk stitches may be removed in 
six days’ time, the silver ones being left in for five or six days longer. 
Scott states there is never any puckering apparent beyond the newly 
formed canthus, and the small linear cicatrix is lost amongst the 
other lines often found there. 

Cicatricial Ectropion is caused by chronic blepharitis with 
dermatitis of the skin of the eyelid (p. 535). It is also caused by 
scars in the eyelid from caries of the orbit, or from wounds or 
burns, which destroy the integument of one or both eyelids. Cica- 
tricial ectropion caused by burns of the face and eyelids in epileptics 
or children who have fallen into the fire is not uncommon. The 
burnt skin of the eyelids is replaced by a granulating surface ; and, 
when cicatrisation of this surface commences, the free margin of 
the upper lid is drawn up towards the eyebrow, and that of the 
lower lid down towards the cheek, the conjunctival surface of the 
eyelids in consequence becoming everted, and the cornea exposed, 
as the eyelids cannot now be closed. 

For the higher degrees of ectropion due to chronic blepharitis 
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—or, as it is called, Blepharitis Ectropion— in the lower hd, Kuhni^^ 
Operation consists in the splitting of the eyelid in its whole extent 
into two layers, an anterior (skin-nniscle) and a posterior (tarsus- 
conjunctiva) and the shifting of the layers on each other so that the 
anterior one is elevated while the posterior one is lowered. It is 
performed as follows 

The lower eyelid is stretched in a lid-clamp. An incision is made 
through the skin (Fig. 221) immediately below the eyelashes. The 
roots of any eyelashes which may be exposed should be removed 
without injury to the skin. An incision is now made from end to 
end in the intermarginal portion of the lid (dotted line in Fig. 221), 



and as deep as the inferior orbital margin in the temporal and nasal 
directions. The intermarginal incision is continued in the nasal 
direction as far as the anterior crista lacrimalis, with a depth of 
1*0 to 1*5 cm., care being taken not to injure the feanaliculus. The 
temporal extension of the intermarginal incision is made to pass 
steeply upwards and outwards, and then rectangularly outwards 
an(J downwards (compare Fig. 221). If the anterior (skin-muscle) 
layer be now tightly stretched, the further splitting of the lid below 
the inferior orbital margin can easily be accomplished, and without 
injury to the tarso-orbital fascia. (In Fig. 221 the punctated portion 
represents the undermined region.) At the external canthus the 
tarso-conjunctival layer is then divided as though for a cantho- 
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plastic operation (p. 557). In order to lower the posterior layer, 
from three to five sutures, each with two needles, are passed through 
it, being entered between the lower margin of the tarsus and the 
conjunctival fornix into the space between the anterior and pos- 
terior layers of the split lid. They are then passed through the 
anterior layer so that they may appear through the skin 1 cm. 
below and concentrically to the orbital margin. The suture which 
lies in the most nasal direction should be placed about 2 mm. 
to the outside and below the punctum lacrimale, so that the 
nasal half of the posterior layer may be well drawn down. In 
order to raise the anterior layer at its temporal end, there is re- 
moved from the outer end of the upper lid a wedge-shaped . piece 
of skin and underlying tissue of 1*0 to 1*5 inm. in width at its base 
(A, Fig. 221). The margins of the space that results arc m*awn 
together with two or three sutures armed with two needles pWanl 
deeply in the edge of the wound, and a few superficial sutures 
are added, in order to draw the margins neatly together. \To 
secure a sufficient elevation of the nasal end of the anterior layer, 
especially for the punctum lacrimale, a double-armed suture is 
similarly passed through the anterior layer 4 mm. below its margin 
and opposite the middle of the internal palpebral ligament, and 
is tied to the palpebral ligament close to the lacrimal crest. The 
anterior layer is now very tense. Finally, the posterior layer is 
drawn dowji by aid of the double-armed suturcjs, which are tied on 
the cheek. The sutures may be remov(ul in sevim or (iight days. 

For the relief of the extreme ectropion due to burns of one or 
both eyelids, the best method is that of Wolfe by Skin Tramplanta- 
tion. It is performed as follows : — 

In the first place the eyelid — let it be the upper eyelid — is dis- 
sected down into^its place to the utmost limit, so that the most 
extensive raw surface possible may be obtained. The margin of 
the hd, havijig been drawn over the lower lid, is fastened to the 
cheek with three points of suture. A portion of skin, suited as re- 
gards shape, and about one-third larger (to allow for shrinkage) 
than the raw surface of the eyelid, is then taken from the inside of 
the arm, and having been carefully freed of all its subcutaneous fat 
and connective tissue, is laid upon the raw surface, and secured 
to it by a large number of fine interrupted sutures around the 
margin, Or, if the margin of the skin surrounding the ra^w surface 
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be dissected up, the edge of the graft can be slipped under it, and 
secured in its place by this means. A non-irritating dry dressing, 
or an ointment dressing, is applied, and the graft usually heals on 
in the course of a few days. This method of grafting was intro- 
duced by Wolfe and Lefort, and it may be employed in all these 
cases with most satisfactory results. 

It is important to preserve and utilise siny part of the skin of 
the eyelid which remains, especially its ciliary border with the eye- 
lashes. The thorough cleaning of the hap from its subcutaneous 
fat and connective tissue is also important, as otherwise an unsightly 
and lumpy effect is produced when the flap has healed on. While 
this cleaning is being done, the flap should lie on a w'arrn sterilised 
porcelain plate. Tlic flap should not be applied to the raw surface 
until all oozing of blood from the latter has ceased. 

The transplantation of a flap with pedicle from the forehead, 
temple, or cheek is also used to repair an eyelid ; but, owing to the 
thickness of the integument, the result is cosmetically less satis- 
factory than that given by a graft from the arm, wdiile the tendency 
to shrink is quite as great. 

Some prefer Thiersch grafts to dermic grafts, and state they arc 
more easily applied to the raw surface, and do not differ in colour 
from the surrounding skin when healing is completed. It is desirable 
to obtain one continuous graft of the wdiole size of the wounded 
surface. 

Pakalytk! Eotropion is due. to loss of power in the orbicular 
muscle in cases of paralysis of the seveiitli nerve. It occurs in 
the lower lid ojdy, which falls outwards by its own weight when 
not kept in contact with the eyeball by the tone of the muscle. 
The condition is remedied by a tarsoraphy (p. 554) when all hope 
of recovery of the paralysed nerve has to be abandoned. 

* Ankyloblepharon (dyKvXr), a string ; an eyelid) is 

a uniting of the upper and lower eyelids along their margins. It 
may be partial or complete, and often goes with •symblopharoii. 
Like the latter, it is usually caused by burns and ulcers. 

The condition can only be relieved by operation, of which the 
result is often unsatisfactory, owing to the difiiculty of preventing 
re-union .taking place at the canthi. To avert this, it is always 
necessary to cover the wounded surface with conjunctiva or 
skin. 



570 


DISEASm Of THE EYE. 


[chap. XVII, 




Injuries o! the Eyelids.— All kinds of injuries of the eyelids (con- 
tusions, incisions, burns, etc.) are common. 

Tn consequence of the looseness of the integument, oedema and 
ecchymosis, one or both, are often seen in a marked degree as the 
result even of slight injuries. 

Owing to the direction of the fibres of the orbicularis, an incised 
wound of the eyelid, if in the vertical direction, will gape, while a 
similar wound in the horizontal direction will not do so. Hence the 
scar left after the former wound is apt to be very visible, but that 
after the latter may be almost imperceptible. If the eyelid be 
divided vertically in its entire thickness, unless union by first 
intention can be obtained, a deep furrow is left in the eyelid,j and, 
perhaps, at its margin an unsightly coloboma. 

The result of burns of the eyelids has been treated of at p.lfififi. 

Emphysema of the eyelids is sometimes seen after a blow on the 
eye, and is a sign of fracture of the orbit complicated wit)h a 
communication between the subcutaneous connective tissue of the 
eyelids and the nose, the ethmoid sinus, the frontal sinus, or the 
antrum of Highmore. An emphysematous lid is swollen, soft, and 
crepitating to the touch. 

Ecchymosis of the lower lid, usually with ecchymosis of the lower 
portion of the conjunctiva, after falls or blows on the head, is a 
sign of fracture of the base of the skull, the blood making its way 
along the floor of the orbit. 

Simple ecchymosis of the eyelids from blows, commonly known 
as ‘ black eye,’ never gives rise to further complication. It requires 
some fourteen days or more, according to the quantity of blood 
extravasated, before the eye recovers its normal appearance. 

Treatment . — Injuries of the eyehds, of whatever kind, are of 
course treated u^on general surgical principles. Incised wounds 
should be carefully and neatly drawn together with sutures as soon 
after the injury as possible, and with antiseptic precautions. 
Emphysema may be assisted in its absorption by the application 
of a rather tight bandage, and directions should be given to the 
patient to blow his nose as gently as possible, so as to avoid re- 
currence of the condition. 

* EpicanthUS is a congenital deformity, usually binocular, which, 
in the most pronounced cases, consists in partial paralysis of the 
levator palpebrse (ptosis), and of the rectus superior, with^a narrow 
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palpebral fissure, and a fold of integument at the inner canthus 
which conceals the caruncle from view (see Fig. on p, 501), and gives 
the appearance of great breadth to the bridge of the nose. The 
term is also used for cases in which the integumental fold at the 
inner canthus is the only abnormal condition. This deformity 
can be somewhat diminished by the removal of an oval piece of 
skin from the bridge of the nose, its long axis being vertical and 
its width varying according to the effect required. When the 
margins of the wound are brought together, the abnormal epican- 
thal folds are diminished in width. 

Congenital Coloboma of the upper lid— sontetimes associated 
with a dermoid cyst of the limbus of the cornea corresponding with 
the cleft in the lid— and even congenital absence of the eyelids, 
have been occasionally observed. 



CHAPTER XVIII. 


DISEASE OF THE LACRIMAL^ APPARATUS. 

Malposition of the Punctum Lacrimale."— The punctum iu the 
lower lid is more efficient for carrying off tears, than that ii^' the 
upper lid, and a derangement of the lower punctum alone is suffij*ient 
to give rise to epiphora. Normally the punctum lies againstUhe 
eyeball and cannot be seen, unless the observer draws the inner end 
of the lid away from the eye. Inversion of the punctum accom- 
panies entropion of the lower eyelid, while eversion of it is prcse^it 
with ectropion of the lid. A slight eversion, quite sufficient to 
cause epiphora, may exist without any marked ectropion of the lid, 
and it is these cases which more properly belong to this chapter. 
They are the result generally of soijie chronic, although it may be 
slight, skin affection of the lower lid, which draws the inner end of 
the latter slightly away from the eyeball. 

A prominent syrnptoju of this and of all the following lacrimal 
affections is iHcrimation, or ej)iphora (tm(j>opa huKpmv, a flow of 
tcars)y flowing of tears over the check. 

Inversion of the punctum can only be relieved by an entropion 
Operation on the eyelid. 

Stenosis, and Complete Occlusion of the Punctum Lacrimale.— 

Either of these coij4itions may result Irom conjunctivitis, or from 
marginal blepharitis, although they may not appear for a length of 
time after those affections have passed away, and the original 
affection may ha>/e been so sliglit as to have escaped the observa- 
tion of the patient. In stenosis the size of the punctum may 
become so extremely minute, that even the normal flow of tears is 

1 Lacrima, a tear. 

* In this chapter, and elsewhere in the book, the terms punetdm lacri- 
male and canaliculus refer to the inferior passage, unless it be otherwise 
expressly stated. ^ 
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too copious to pass through it. (V)in])loto o(*clusion is 
probably only a more advaiicotl stag(‘ of stenosis. 

The Tfeatment^ in cases of eversion of the punctiun 
without marked ectropion of the lid, of stenosis, and of 
complete occlusion, is similar, namely, the opening up • 
of the punctum, and its conversion into a slit. This is 
done with a Weber’s knife (Fig. 222), the probe-point 
of which is passed into the punctum in cases of ever- 
sion, forced into the small opening in cases of stenosis, or 
forced through the usually thin covering of the ])nnctiim 
in cases of occlusion. Jn doing this the lower lid should 
be stretched rather tightly ])y a finger of tln^ surgeon’s 
left hand placed near the external canthus. The probe- 
point having entered the punctum, the edge of the 
knife is turned slightly towards the eyeball, and the 
instrument is pushed on into the canaliculus, until 2 
mm. of the latter has been opened up, and is tlum 
withdrawn. If the edge of the knife be diiected out- 
wards in this proceeding, the incision comes to lie on 
the outer edge of the intermarginal portion of th(‘ lid, 
and not in contact with the eyeball ; conse(|uently the 
result is unsatisfactory, for the tears are not carried 
away, and the disfigurement produced may b(*- consider- 
able. A slitting up of the whole, or the greater part, 
of the canaliculus in these cases is unnecessary, and in- 
terferes with the physiological action of the teai‘ passage. 

For two or three days after the little o])eration, it is 
necessary to pass a probe along the portion of the 
canaliculus which has been slit up, to i)rev(‘nt union 
taking place. ^ 

When, as sometimes happens in old people, and oc- 
casionally even in the middle-aged, from relaxation of 
the orbicularis, the inner end only of the under* lid is 
everted, the excision of a small flap of conjunctiva 
somewhat after the maimer of Fergus (p. 565) will restore the 
punctum to its normal position. 

ObSitniction of the Canaliculus. — The canaliculus may be di- 
minished in its calibre, or entirely closed, by contraction, which is 
the res]jlt of inflammation that has extended to it from the con- 


Fig. 222 
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junctival sac. It is not possible to diagnose the presence of either 
of these conditions, whicli may be associated with stenosis or oc- 
clusion of the punctum lacrimale, except by the introduction of a 
very fine probe into the canaliculus. The passage may also be 
obstructed by an eyelash, a chalky deposit, or a mass of streptothrix. 

The diagnosis of streptothrix in the inferior canaliculus — it 
rarely affects the upper canaliculus — is made by the following signs 
and symptoms Lacrimation ; the presence of a creamy-yellow 
discharge at the inner canthus, without dacryocystitis ; congestion 
of the caruncle and neighbouring parts of the conjunctiva. On 
everting the inner end of the lower lid, the region corresponding with 
the canaliculus is seen to be rounded and swollen on its conjuilctival 
aspect. The lacrimal punctum is enlarged, stands out from the 
eyeball when the patient looks up, and is filled with creamy exuda- 
tion. On palpation, a hard cylindrical mass can be felt ii^ the 
canaliculus. At a later stage, severe purulent inflammation ot the 
canaliculus comes on, with marked swelling of the eyelid in\the 
neighbourhood, and pain. The greenish-yellow dacryolith con- 
tained in the canaliculus usually consists of a streptothrix, which 
some regard as actinomyces. 

Treatment . — Where there is merely diminution in the calibre of 
the passage, the introduction of probes, increasing in size, is fre- 
quently sufiicient to effect a cure. If dilatation fail, recourse must 
be had to slitting up the canaliculus ; but, if it can possibly be 
avoided — that is, if a less extended opening will answer— the 
passage should not be slit up in its entire length. At least 3 mm. of 
its median end ought to be left intact, as otherwise regurgitation 
of tears from the lacrimal sac is liable to trouble the patient ever 
afterwards. If the canaliculus be completely closed by adhesions, 
so that a fine probe^cannot be pushed through it, it becomes necessary 
to rip it up with the point of any small knife, following the known 
course of the passage from the outside. If the canaliculus be closed 
as far as the opening into the sac, or if only at that point, the ob- 
struction must- be pierced with the point of a fine knife. A difficulty 
in all these cases is to keep the passage patent when once formed. 
A plan which affords tolerable certainty of this is the frequent 
passage of probes into the sac until the tendency to closure seems 
to have ceased ; but even under favourable conditions recurrences 
of the closure are apt to occur. c 
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Streptothrix in the lower canaliculus is readily cured by slitting 
up the passage and evacuating its contents. 

StrictUTB of tho Nes&I Duct is usually the result of simple acute 
swelling of its mucous membrane in a catarrhal attack, which has 
originated in the nasal mucous membrane. Or, it is caused by 
membranous or cicatricial contraction of the mucOus membrane 
resulting from long-continued chronic catarrh. It also occurs in 
consequence of disease of the bones of the nose — c.g. in syphilis, 
acquired or congenital, and from blows which fracture the bridge 
of the nose. 

Treatment . — It is desirable to commence tlie treatment by 
syringing the nasal duct, the, fine point of an Aiiel’s syringe being 
introduced into the punctum lacrimale and canaliculus. In some 
cases, where the obstruction is merely a plug of mucus, the syringe 
may at once effect a cure. Stricture due to acute inflammatory 
swelling of the mucous membrane should be treated by the injection 
of weak alum or other astringent solutions into the lacrimal sac, 
or through the nasal duct, by means of an Anel’s syringe ; and 
attention should be paid to the condition of the nasal mucous 
membrane. Probing here should not be attempted, lest it injure 
the delicate swollen mucous membrane of the duct. 

Membranous or cicatricial strictures arc best treated by means 
of probes in the manner proposed by 8ir William Bowman. Probes 
as large as numbers 3 or 4 can be introduced into the canaliculus if 
the punctum be first dilated. Should there be any difficulty, or 
if larger sizes are needed, the inferior canaliculus is slit up to a 
slight extent so as to admit the point of one of Bowman’s smallest 
probes, which has been given a curve to suit that of the juisal duct. 
With a finger of the left hand (Fig. 223), if it be the patient’s left 
eye, the surgeon stretches the lower lid, and, e^jtering the probe 
with the right hand into the canaliculus, he pushes it gently along 
its floor until the point reaches the lacrimal bone (Fig. 223, position 
No. 1). The point being kept pressed against this boAe, the direction 
of- the probe is now altered, by carrying its free end upwards to- 
wards the bridge of the nose, until the point which is in the lacrimal 
sac is directed towards, or aimed at, the sulcus between the ala 
of the ngse and the cheek. The probe in this position (Fig. 223, 
position No. 2) corresponds with the prolonged axis of the nasal duct, 
down wlych it is pushed slowly and with gentle pressure. If it be 
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the right eye, the vsurgeon reverses his hiiii'hs, or operates from 
behind the patient. Any obstacles met with are overcome, if 
possible, by an increase of the pressure ; but if, at any part of the 
passage, much difficulty be encountered, rather than that any 
violence be used, further manipulation should be postponed to 
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another day ; and it will often be found that at the second or third 
visit the probe is passed with comparative ease. Thicker Bowman’s 
probes are gradually introduced at successive sittings, until the 
largest size has been reached. 

The most common scats for membranous or cicatricial stricture 
of tlie nasal duct are at the upper end, where it enters the sac, and 
where it is at its lyirrow^st ; and at the lower end, where it is mainly 
exposed to catai;rhal processes spreading from the nostril. 

Weber’s probes are conical, and of very large calibre at their 
thickest part. •-The objection to such large conical probes is that 
when passed into the nasal duct, their thickest part, which is 3 to 4 
mm. in diameter, corresponds with the upper end of the duct, 
which is its narrowest part, being only 3 mm. in diameter. Con- 
sequently, the probe becomes more or less impacted at this place 
at each operation, and this impaction, from injury of the mucous 
membrane and periosteum, is liable ultimately to give risp there to 
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hypertrophy of the periosteum, and finally to stricture ; so that, 
while the immediate effect of their use is perhaps brilliant, the 
ultimate result is often the reverse. When used by the inferior 
canaliculus, their size makes it necessary to slit that passajjie in its 
entire length, and the entrance of the passage into the sac hiust be 
enormously dilated by so large an instrument, both of which cir- 
cumstances are most undesirable. The same objection applies to 
the large probes introduced by other surgeons. Syringing the 
nasal duct should not be performed immediately after passing a 
probe, lest cellulitis be set up. 

To prevent closure of the duct when once made free, Mr. Arthur 
Benson advocates the use of legi-dcn styles, removable by the patient. 
He first divides the canaliculus (by preference the upper one), and 
dilates the stricture with probes in the ordinary way, and then 
introduces into the duct a piece of leaden wire 1‘5 mm. to 2 mm. in 
diameter, cut to length, and smoothed off at the ends. The upper 
end is curved so as to lie out on the cheek. The style is at first 
romov(nl daily, and the duct syringed, until any existing inflamma- 
tion and discharge have almost ceased. The intervals are then 
increased ; and as soon as practicable the patient is taught to 
remove the style and to replace i4; himself. When he is able to do 
this easily, he is directed to leave the style out for some hours each 
day, and finally to wear it only at night. 

Very obstinate membranous strictures can someiimes be freed 
by electrolysis. 

The cases of stricture which are the most favourable for curt; 
are those due to infiainraatory swelling of the mucous membrane, 
and next in order come those caused by membranous or cicatricial 
contraction, while strictures due to bony obstructions are incurable. 

Now and then cases of persistent lacrirnation will be met with, 
in which the nasal duct and the rest of the lacrimaLpparatus seem 
to be in perfect order. These cases are often due to a catarrhal 
affection of the nasal mucous membrane, slightly •involving the 
ver^" lowest extremity of the nasal duct. A])plications diiected 
towards relief of the nasal affection are here indicated. 

Blennorrhoea of the Lacrimal Sac, or Chronic Dacryocystitis, is 
commonly, caused, in the first instance; by stricture of the nasal 
duct. In'cousequence of this stricture the tears and the normal 
mucous se^pretion of the lining membrane of the sac are retained, 
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and offer favourable conditions for the growth of micro-organisms, 
of which the pneumococcus is the one usually present. 

But cases of lacrimal blennorrhcjea are seen in which no stricture 
of the nasal duct is found. In many of these cases there has been 
a temporary stricture due to catarrhal swelling of the lining mem- 
brane of the duct, which has subsided without treatment, and the 
duct has again become free, while the lacrimal blennorrhoea, to which 
the stricture gave rise, continues. It is probable, however, that 
lacrimal blennorrhma may occasionally come on where there has 
never been a stricture of the nasal duct, and merely as an extension 
of catarrh from the nostrils, especially in cases of ozsena, or as an 
extension of catarrh from the conjunctiva. j 

Tubercle is occasionally the cause of dacryocystitis, blut it is 
not possible to make a clinical diagnosis between these and the 
more common cases, if the mucous membrane of the lacriiial sac 
alone bo diseased. In many, but not in all cases, the tubercular in- 
fection of the sac extends from the nostril, or from the conjunctiva, 
one or other of which is the primary seat of tlic disease. The sac 
itself maybe the primary seat of the tuberculosis, with quite healthy 
nasal and ocular mucous membrane. 

Symptoms . — The patients as a^rule complain merely of lacrima- 
tion. Some, more observant of themselves, may have noticed a 
swelling, known as a lacrimal' tumour or mucocele, in the region 
of the lacrimal sac, ; and also that the conjunctival sac, espenally 
when the sw(‘lling is pressed upon, becomes now and then more or 
less filled with a somewhat viscid and opaque discharge, which 
obscures the sight until wiped away. Occasionally there is no 
lacrimal tumour, for the contents of the sac may not be copious 
enough to distend it markedly. 

In order to ascertain in each case of epiphora whether lacrimal 
blennorrhoea be^present, the surgeon presses with his finger over 
the lacrimal sat, when, if there be blennorrhma, the discharge will 
be evacuated vhrough the puncta into the conjunctival sac. But 
occasionally, where there is a deeply situated sac, owing to a pro- 
minent anterior lacrimal crest, although dacryocystitis is present, 
it may not be possible to express any discharge from the sac. Or, 
in those cases in which there is no longer a stricture of the nasal 
duct, the discharge may pass downwards into the nose, and the 
patient will feel it in his nostril, out of which he can blow it. 
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Conjunctivitis must sometimes be regarded, not as the cause, 
but rather as the effect of a lacrimal blennorrhcea, by reason of 
infection from the lacrimal sac. Blepharitis, too, is seen as a 
f\irther result of infection from the discharge in old-standing cases. 

The most serious complication, or consequence, of (‘hronic 
dacryocystitis is the serpiginous ulcer of the cornea, caused through 
infection by the pneumococcus (p. 124). 

Treatment— It is important, in the first place, to ascertain 
whether there be a stricture of the nasal duct, and for this purpose 
water should be injected by means of an Anel’s syringe through the 
canaliculus into the duct. If the fluid make its way freely into 
the nose or pharynx, it may be ^aken for granted that the nasal duct 
is not obstructed ; but if, instead of passing through — or only under 
high pressure — it distend the lacrimal tumour to a greater size, a 
stricture may be assumed. If stricture of the nasal duct be present, 
it should be relieved, if thiscau be done, by a few probings; excessive 
probing only aggravates the condition of the sac. Should there bo 
no stricture, and also before and after any existing stricture has 
been rcheved, the treatment consists in the very frequent pressing 
out of the contents of the sac by the patient, so that no distension 
of it may occur : and in doing this Jie should endeavour to cause the 
discharge to pass down the nose rather than into the eye. Frequent 
deep massage’! of the sac, which tJic patient can be taught to perform, 
IS useful. Injections into the sac to relieve the catarrh should be 
made daily by the surgeom Protargol, in a 15 or 20 per cent, 
solution, is a good application for introduction into the lacrimal 
sac. The latter should first be washed out with a physiological 
salt solution. Other fluids which have been recommended are Sol. 
Argyrol 25 per cent., Sol. llydrarg. oxycyanat. 2 per cent., Sol. 
Potas. perman. 1 in 2500. 

Any conjunctivitis or abnormal condition ot tlu^nasal mucous 
membrane should be treated. But there are many ^s(‘,s in which 
nothing short of extirpation of the lacrimal sac will Ifring about a 
radicalciire of this troublesome, and even serious, complaint. Indeed, 
for chronic cases this operation is now commonly recommended at 
the first consultation, in view of the disappointing results obtained 
from other methods. 

* E:iiiirpation of the lacrmal sac.— For this Kuhnt’s method is 
probably tlyj best. 
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Prior to the operation, the contents of the sac should be ex- 
pressed, and its cavity washed out with a sterilised salt solution. 
To render the sac more easily found, some surgeons fill it with 
paraffin prepared for surgical use with a melting point of 110*^, 
which is injected through the lower canaliculus. The paraffin at 
once hardens, and the sac becomes outlined. 

The patient should be dee})ly amesthetised, or an cficctual local 
ana'sthesia may be obtained as follows About fifteen minutes 
before the operation a f(W drops of the following solution arc in- 
jected subcutaneously : I c.cin. of a 1 per cent, solution of cocaine, 
to which is added 3 minims of a 1 in lOOO solution of adrenalin. 
After the injection the fi(dd of operation becomes of a wa.\|y white- 
ness, when the operation can then be perfornn'd almost painlessly. 
By this means, too, the Inemorrhage, which is usually troul^lesome, 
is reduced to a minimum. As a result of the injection slightkedema 
of the region may be seen a few days after the operation. 

An incision down to the bone and about 2*5 cm. in leiigth is 
made ovet the anterior lacrimal crest. It begins about 4 mm. 
above the internal palpe})ral ligamerit, and ends about 5 mm. below 
the commencement of the bony lacrimal duet. As a rule the pal- 
pebral ligament is not divided l)y this incision, and has now to be 
separated with the scissors close to its insertion. Some surgeons 
consider it unnecessary and undesirable to divide the palpebral 
ligament, because it is likely to lead to some disfigurement, no 
matter liow carefully the sutures may be applied, but this is not our 
experience. Muller’s speculum is then inserted to draw aside the lips 
of the wound, and Axenf eld’s speculum is inserted from the nasal 
side into the upper and lower angles of the wound as deep as the 
periosteum, to check the troublesome h.x'morrhage which proceeds 
mainly from those angles (Fig. 224). If there be bleeding from the 
small arteries, rb(‘y are, if possible, seized and twisted, while general 
oozing of blood is moderated by means of compre§|^s soaked in 
solution of fidrenalin with cocaine or hydrogen peroxide. The 
fibrous ca])sule of the sac is carefully incised alojig the crest, 'care 
being taken that the sac itself is not opened. The anterior wall of 
the sac, greyish blue and shining when no j)araffin has been injected, 
then becomes exposed in the cavity. To remove the sac the surgeon 
separates its inner wall from the periosteum with the closed blunt 
ends of the scissors, or with a small elevator ; then the fundus of 
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the sac, alonj» with the stronjif fibrous capsule which is here adherent 
to it, is diawn foi wards, aiid with a few strokes of the scissors is 
separated from its bed, and the scissors are passed behind the sac 
from above and the posterior wall similarly separated. The fundus 
of the sac is then drawn inwards and forwards, and the outer and 
what remains attached of the anterior surface are made free. 
Finally, the sac is cut off close to the bony canal, and, if there be no 
impervious stricture present, the mucous membrane of the duct is 
curetted with a suitable sharp spoon, or a tine, olive-sha})ed e.lectro- 
cautery is applied to it. The wound is closed by two or t.hree 
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de(‘ply placed sutures, special care beinj; taken to secure tlie pal- 
pebral ligament to its insertion. A graduated dressing sliould be 
tightly applied to keep the walls of the cavity in coYact- 

Axenfeld performs a sub-periosteal operation, hil first incision 
lying slightly in front of the anterior lacrimal citjst, and the 
])eriosteum is then sepai'ated from the lacrimal bone, along with 
the wall of the sac. His object is to increase the security of a 
total extirpation, and to reduce the danger of injuries of the wall 
of the sac.^ 

Should the sac be opened during the opcratioJi, its total extir- 
pation will Jbe rendered much more difficult ; and if any portion 
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of the sac be left behind, the object of the operation is likely to be 
frustrated by a return of suppuration. If the sac be not excised in 
its entirety, the suspicious places must bo destroyed by curetting. 
Where there is a fistula of the sac, or where there has been phleg- 
monous dacryocystitis, or where there has been excessive probing 
of the nasal duct, the operation is rendered difficult by reason of 
adhesions. 

The wound heals rapidly by first intention, leaving a fine cica- 
trix which causes practically no disfigurement. 

After extirpation of the suppurating lacrimal sac, a source of 
danger to the eye has been removed, and the patient has been 
relieved of a troublesome and disfiguring complaint. The! lacrima- 
tion is less after the operation than before it, not, as has be^ stated, 
because the lacrimal gland undergoes atrophy, for no such\ atrophy 
takes place, but rather owing to elimination of the fifth nerve reflex 
from the walls of the diseased sac and from the inflamed conj^inctiva. 
Indeed, unless the surface of the eye be exposed to some consiVerablc 
irritation, e.g. cold wind, foreign body, etc., or there be some psychi- 
cal emotion, the lacrimation is in no way disturbing, notwithstanding 
the complete closure of the lacrimal passage consequent on the 
operation. Should the lacrimation in some instances be trouble- 
some, removal of the palpebral portion of the lacrimal gland is in- 
dicated (p. 586). Removal of the orbital portion of the gland is 
seldom needed, as its functions seem to cease after removal of the 
palpebral gland , probably owing to closure of its ducts consequent 
on removal of the latter gland. Yet a retention tumour of the 
orbital gland does not ensue. 

It is desirable to instruct the patiimt that he should inform any 
surgeon he may subsequently consult for epiphora that his lacrimal 
sac has been removed, lest futile and perhaps harmful probing of the. 
nasal duct sh/iild be attempted. 

Acute Dacryocystitis in weep ; a bladder) 

Acute inflanfmatioii of the lacrimal sac most usually comes on when 
.chronic lacrimal bletinorrhcea is already present. (Jaries of tin- 
nasal bones may cause it, and it occurs idiopathically, probably as 
the result of exposure to cold. 

The region of the lacrimal sac and the surrounding integument 
become swollen, tense, and red, and these conditions often spread 
to the lids, giving an appearance which is sometimes mistaken for 
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erysipelas ; but the histoty of the case, showing the previous exist- 
ence of lacrimal obstruction, etc., will assist the diagnosis. Great 
pain accompanies the inflammatory process. Gradually the region 
corresponding with the lacrimal sac becomes the most prominent part 
of the swelling, and the abscess, pointing there, opens. When the 
pus has been discharged the inflammation subsides, and the opening 
through the skin may either close, the parts resuming their normal 
functions, or the opening may remain as a permanent fistula. 

The difference between chronic blcnnorrhoea of the lacrimal sac 
and acute dacryocystitis, besides the fact that one is a chronic and 
the other an acute inflammatory process, is that the former process 
is confined to the mucous membrane of the sac, while in the latter 
the submucous tissue is involved, with phlegmonous inflammation 
as the result. 

Treatment —In the early stages poultices and purgatives should 
be employed. As soon as palpation of the sac indicates the presence 
of pus, it must be evacuated. This can be effected either through 
the canaliculus, by opening it up to its entrance into the sac, or by 
an incision through the integument over the sac. The latter is the 
better method, as it admits of free access to the interior of the sac. 
On the next day the walls of tl|c sac are to bo freely touched with 
solid mitigated nitrate of silver ; or a plug of cotton -wool soaked 
in a strong solution of nitrate of silver may be inserted into its cavity, 
and left there for some hours ; or various astringent solutions may 
be injected into the sac. The aim of the treatment, whatever it 
be, is to secure a rapid return of the mucous membrane to its 
normal condition. If stricture of the nasal duct be present, it miust 
be treated pan fassu. By these means the discharge from the sac 
is arrested, and the external opening gradually closes. 

If a fistula should form, it may be brought to close, i]i many cases, 
by simply freeing an existing stricture of the nas^ duct ; or, it may 
be necessary to pare its edges, and bring them toother by sutures ; 
or, especially if there be a long fistulous passage, the*galvano-cautery , 
in the form of a platinum wire, can be applied with advantage. 

* Dacryoadenitis (haKpv(o, to weep; dhrjv, a gland) ^ or Inflamma- 
tion of the Lacrimal Gland.--This is a very rare affection. It occurs 
in an a^ute and in a sub-acute form, and is usually symmetrical in 
each eye. The acute form is characterised by swelling of the upper 
lid, especially in its outer third, by chemosis, by diminished mobili^ 
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of the eyeball upwards and outw^ards, with displacement downw^ards 
and inwards, by local pain often radiating into the frontal region, 
and by pain on pressure over the gland. On pressure, the tuberous 
and swollen gland may be felt, unless oedema of the lid should inter- 
fere. Iir the sub-acute form there is neither mdema nor chemosis, 
and little or no pain, and the diagnosis depends on the presence of a 
hard and lobulated mass under the outer third of the upper lid, 
which may displace the globe and interfere with its motion upw^ards 
and outwards. 

Dacryosdenitis occurs in goiiorrlima, even lojig after the acute 
stage of the latter is ])assed, in epidemics of mumps with or without 
parotitis, in influenza, diphtheria, measles, and scarlatina. In all 
these instances it must be regarded as the result of toxic absorption, 
and having lasted from about three to fourteen days it undergoes 
resolution with complete recovery. 

Dacryoadenitis may also be caused, without any conjunctivitis, 
by direct infection with the staphylococcus, streptococcus, i or 
pneumococcus, each of which has been found in the inflammatory 
products, and these cases are liable to go on to suppuration, with 
formation of abscess. They are usually on one side only. 

Finally, cases of tubercular dagryoadenitis have been recorded. 
The direct clinical diagnosis of these cases cannot be made — the 
suspicion only of their nature, from the presence of tubercular 
disease in other parts of the system, can ])e raised. 

TrmimmL — Treatment of any toxjemia which may be held to be 
present. Ijocnlly hot fomentations relieve pain and promote reso- 
lution. Wlicn abscess forms, it generally points in the conjunctival 
fornix, and is to be opened there. Should tubercle be suspected, 
remov al of the entire gland is indicated. 

* Tumours of the Lacrimal Gland.— Tumours of the laciimal 
gland are rarc^. /hncoma is the most common of tin', new growths 
here, with its ifiixed forms fibro-, myxo-, adeno-, and lymplio-sar- 
coma. Adenoilia is also common, and lymphoma, angioma, and 
some other varieties have been observed. In the beginning, the 
outer third of the upper lid seems swollen, but palpation shows this 
to be caused by a tumour behind the lid, but not in it, and also that 
the tumour originates in the orbit. Gradually, by pressuj*e of this 
growing tumour, the eyeball becomes displaced forwards and in- 
wards, and its motions are curtailed in the upward am^ outward 
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direction. In many instances the growth extends backwards into 
the orbit behind the globe, and then the direction of the displacement 
is more markedly forwards. The tumour may become fixed to the 
orbital margin, or the roof of the orbit may be involved and even 
perforated, and vision may be aflected, if the optic nerve bo pressed 
on. 

Extirpation of tlie growth is indicated. If the case 
come under care at an early stage, the tumour can be reached and 
eftectually removed, cither through an incision made through the 
lid parallel to the outer half of the orbital margin ; or, the external 
commissure having been divided, and the upper lid turned up— 
through an ijicision made in the conjunctival fornix. In later stages, 
especially when the tumour has extended deeply into the orbit, 
Kriinlcin’s operation (p. 609) is indicated. 

* Tubercular Tumour of the Lacrimal Gland.”“A few cases of 
tubercular tumour of the lacrimal gland have been recorded. The 
tumour presented itself as a very hard mass, about the size of an 
almond, freely movable under the skin, and unattended by pain. 
In some instances the history had extended over several years, and 
in others has lasted for some months only. In the majority of the 
cases there was tubej'cular diseji|c elsewhere in the system, but in 
one instance there was none, nor was there any hereditary disposition 
to tubercle. 

Trcfl/mmf.— Extirpation of the gland. 

* Cysts of the Lacrimal Gland.- These are rare. The most 
common of them is Dacryops, a term applied to a retention cyst, 
which occurs almost exclusively in the palpebral portion of the 
gland, and may attain the size of a hazel nut, and which appears as 
a mor(^ or less transparent bluish swelling in the outer part of the 
upper fornix. 

T rcMment . of a portion of the outerVvall of the cyst. 

* Symmetrical Chronic Swelling of the Lacrin^ and Salivary 
Glands.— In this remarkable affection there is em^mous swelling 
of*ea,ch lacrimal, parotid, and submaxillary gland, while the sub- 
lingual glands, and small salivary glands in the cheek are also swollen, 
the whole producing a striking alteration in the physiognomy of the 
patient. ,The disease has an acute and a chronic form. The former 
may run its course, attended by some fever, in a week or ten days, 
and can Ije treated with hot fomentations locally, and saliclyate of 
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Boda internally. The chronic form is reckoned by many to be a 
manifestation of leucaemia or of pseudo-leucaemia, and its treatment 
is in this way indicated. 

* Extirpation of the Lacrimal 61and.—Thi8 operation is per- 
formed 'by making an incision through the integument under the 
outer third of the orbital margin ; the subjacent fascia is dissected 
up, the gland drawn forward with a 
hook, and dissected out with a scalpel. 
Or, if it be considered sufficient to 
remove the palpebral portion, this 
can be done from the conjunctival sur- 
face, by separating the lids widely at 
the outer canthus, while the patient 
looks well downwards and tp the 
nasal side, when the palpebral gknd 
will become prominent in the upper 
fornix (Fig. 225), and can be s^zed 
and cut out with scissors, this 
partial removal may be performed for 
persistent lacrimation when other 
means fail. As already stated, ivhcn a large tumour of the gland 
is present, Krcinlein’s operation is often needed. The absence of 
tears, which follows upon extirpation of the lacrimal gland, is not 
serious for the eye ; for normally the gland secretes very little, un- 
less under the stimulus of a fifth nerve or psychical reflex. Under 
other conditions, the surface of the eye is kept moist mainly by 
the conjunctival secretion, which consists not merely of mucus,' 
but of a watery fluid sufficient even if there be no secretion of 
tear's— as in extirpation of the lacrimal gland where there is para- 
lysis of the fifth nerve— to keep the surface of the eye moist. 
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DISEASES OF THE ORBIT. 

The position of the eyeball in the orbit is subject to individual 
variations. As a rule the cornea projects very slightly beyond an 
imagijiary line drawn from the upper to the lower margin of the 
orbit, so that a ruler placed in this position would touch the closed 
upper lid and exercise only slight pressure on it. 

'Exophthalmos or Proptosis.*— One of the most common signs 
in many diseases of the orbit is displacement of the eyeball forwards, 
which is usually accompanied by more or less lateral or vertical 
displacement. In slight degrees of proptosis the relative positions 
of the eyes can be best compared by observing the level of the 
cornea from behind and abofc the patient’s head. Instruments 
(exophthalmometers) have been devised for the measurement of the 
amount of protrusion, and of these Hcrtel’s is one of the best. 

The causes of true exophthalmos are : increase in volume of the 
orbital contents, and diminution in the capacity of the orbit. The 
prominence of an enlarged eyeball due to high myopia, or to anterior 
staphyloma, as also the slight degree of exophthalmos which rr^sults 
from relaxation or loss of tone in the orbital muscles when several 
of them are simultaneously paralysed, are not reckoned as true 
exophthalmos. Again, the physiological forwiird ])o.sitioii of the eyes 
sometimes ])resent in very stout persons must n(\ be misinterpreted. 
Retraction of the lids which follows the use of liMNiine, and which 
also otT.urs iji the early stage of exo])hthalniic goitre, and in other 
'conditions (p. filll) may produce the appearance of proptosis, with- 
out any real displacement of the eyeball. 

True exophthalmos from increase in the orbital contents may 
be brought about by inflammatory exudation, as in orbital cellulitis, 

* irpo, forwards ; vrwtrts, falling, 

m 
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by t)cw growths, [)y vascular diseases such as arterio-venous 
aneurism and cavernous sinus thrombosis, and by lucmorrhage 
or emphysema, the result of injury. Diminution in the capacity 
of the, orbit as a cause of exophthalmos, is most commonly due to 
encroachment on it from disease of the nasal sinuses and in rare 
cases by the condition known as Tower Skull (oxycephaly) and the 
still more rare affection Leontiasis Ossium. Exophthalmos is most 
fre<(uently met with as a unilateral affection, but it may be bilateral, 
as in exophthalmic goitre, in the later stages of thrombosis of the 
cavernous sinus, in pansinusitis, and also in symmetrical tumours 
of the orbit (lymphoma). 

Orbital Cellulitis.— Stp^ptoms of this affection are : cry- 
si])elatous swelling of the lids, especially of the upper lid ; serpus 
chemosis ; pain i]i the orbit, increased on pressure of the eyeball 
backwards ; violent facial neuralgia ; exophthalmos, with impair- 
ment of the motions of the eye in every direction ; and high fever, 
sometimes with headache and vomiting. 1 

Vision is not generally affected, but sometimes it is so from optip 
neuritis, and then, too, mydriasis is seen. The cornea is often 
completely or partially an .esthetic. 

The surgeon, by pressing the tip/)f his fourth finger between the 
eyeball and the margin of the orbit, may feel a more or less resistant 
tumour. This gradually increases in some one direction, the integu- 
ment in that position becomes redder, fluctuation becomes pro- 
nounced, and the abscess finally opens through the skin, or into the 
conjunctival sac. the pointing being usually at the upper and inner 
angle of the orbit. Restoration to the normal state, as a rule, comes 
about; but in some cases complete atrophy of the optic nerve 
supervenes. Other cases, however, recover without the formation 
of pus; while again, thrombosis of the cavernous sinus, or c^ven 
meningitis or cerejpral abscess may ensue. 

In panophtha/iiitis (p. 197), as in orbital cellulitis, exophthalmos, 
loss of movement, swelling of the lids and chemosis also occur, but 
in panophthalmitis these symptoms arc preceded and accompanied 
by purulent irido-cyclitis, or by suppuration of the cornea. 

Causes, — (1) Idiopathic (e.g. cold) ; (2) traumatic (perforating 
injuries, foreign bodies) ; (3) extension of inflammation from sur- 
rounding parts (erysipelas, diseased tooth, ethmoidal cells) ; (4) 
metastasis (pyaemia, metriu) ; (5) sequelae of fevers (scarlatina, 
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typhoid, purulent meningitis, influenza). It is probable that the 
majority of cases of orbital cellulitis are due to infection from the 
neighbouring sinuses. 

Treatment.—LocaWy , poultices or warm fomentations ; and, 
when pus has formed, its earliest possible evacuation, followed by 
drainage and cleansing of the cavity with hydrogen peroxide or 
antiseptic solutions. The nasal sinuses should be treated if necessary. 
The general constitutional treatment suitable to each case need not 
he discussed here. 

* Tenonitis, or Inflammation of the Capsule of Tenon, is an un- 
common affection, the symptoms of which arc those of a moderate 
cellulitis of the anterior part of the orbit. As in orbital cellulitis, 
the lids are red and swollen, there is slight exophthalmos, with re- 
stricted mobility of the eye, and chemosis, but no conjunctival 
discharge. The diagnosis (as distinguished from cellulitis) rests on 
the slight degree of exophthalmos, as compared with the great loss 
of mobility, and relatively well-marked chemosis. In the early 
stage, before the inflammatory symptoms have declared thcnivselves, 
the patient complains of periorbital neuralgia, followed by a sense 
of pressure in the eye, and great j)ain on attempting to move it, so 
much so that the eyes are kept josed and immovable. One or both 
eyes may be affected, and relapses are common. Vision is not 
affected, and febrile symptoms are much milder than in cellulitis. 
The prognosis is good, recovery taking place in about a week. Some- 
times suppuration occurs, and a small sub-conjunctival abscess 
forms, which generally opens upwards and inwards. In addition 
to the serous a7id purulent varieties, a chronic plastic form of the 
disease has also been met with. 

(/awscA*.— Chronic rheumatism (sometimes with effusion into a 
joint), influenza, and in rare cases tuberculosis. The suppurative 
form may be traumatic, or may follow measles oJ'Scarlatina. 

Warm fomentations, and a ligl| bandage, with 
salicylate of soda, antipyrin, or (piinine internally? 

• Thrombosis of the Cavernous Sinus gives rise to symptoms 
which may be mistaken for those of an orbital process. It 
frequently spreads to the opposite side, and is accompanied by 
cerebral symptoms. The affection is described at p. 498. 

Periostitis of the Orbit. — Acute periostitis of the orbit has many 
symptoyis in common with phlegmonous inflammation of the orbital 
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connective tissue, which generally accompanies it ; but it may 
usually be distinguished from the latter inflammation occurring in- 
dependently, by the fact that, in it, pressure on the orbital margin 
is painful. The absence of this tenderness, however, is not always 
conclusive of the absence of periostitis, especially when the latter 
is restricted to the deep parts of the orbit. In periostitis the eye- 
lids are not usually so swollen as in inflammation of the orbital 
tissues. Suppuration may take place, necrosis in consequence of 
detachment of the periosteum may come on, and communications 
with the neighbouring cavities may be formed. 

In secondary syphilis, or in later stages of the disease, a syphilitic 
gumma of the orbital wall may form. This is accompanied by 
violent frontal neuralgia or headache, increasing at night. Proptosis 
occurs, with marked loss of motion in the eyeball in one or more 
directions. This early loss of motion is a very characteristic symp- 
tom, and serves to assist in the diagnosis between gumma anp 
other orbital tumours. It is probably due to an extension of thlp 
infljimmation to the connective tissue of the orbit, and to th^, 
muscles themselves. 

The symptoms suggestive of gummatous periostitis of the orbit 
are : — A rapidly increasing proptosi^ with displacement of the globe 
downwards and forwards, and much loss of motion of the eye, while 
on palpation the sensation is given to the finger of a tumour in the 
roof of tlu! orbit, where gurnmata most commonly are situated. 
Also, thickening of tin*, up])er margin of the orbit, with pain on 
pressure of the roof of tlie orbit, and radiating periorbital pain at 
night. 

J^eriostitis of a chronic form, and without tendency to suppura- 
tion, occurs most commonly in persons with a constitutional rheu- 
matic tendency. It is accompanied by pain in and about the orbit, 
with increased te/derness on pressure backwards of the eyeball. 
Exophthalmos, witA all other outward signs, arc usually wanting. 

Thv Frognosii depends much on the seat of the inflammation. 
If this be in the deep parts of the orbit, thickening of the periosteum 
may cause permanent protrusion of the eyeball ; extension of the 
inflammation to the optic nerve may result in optic atrophy ; the 
orbital muscles, or the nerves which supply them, may be implicated, 
with consequent paralysis ; or, finally, the inflammation of the 
periosteum may strike into the meninges of the brain. When the 
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inflammation is near the margin of the orbit, etirly evacuation of pus, 
if it have formed, reduces the process within safe bounds ; and this 
position is one of less danger in respect of its suiToundings, tluin if 
the process be deep in the orbit. 

Causes . — Periostitis of the orbit may be caused by blows, or other 
traumata, by extension from neighbouring cavities, by syphilis, or 
by rheumatism. 

Treatment.— WaiTm fomentations. Exit given to pus, if possible. 
Constitutional treatment. Incision along the orbital margin, and 
separation of the periosteum, with drainage, may shorten the pro- 
cess, if the foregoing measures do not give relief. 

Caries of the Orbit is very frequently the result of periostitis, 
but often commences in the llone, and in either case is usually due 
to tubercular disease. It is also seen in very late syphilis. A 
trauma is sometimes the immediate cause of its onset. 

Chiries may attack any part of the orbital walls, its favourite 
seats being the margin above and to the outside, or below and to 
the outside. The latter situation is a common one for tubercular 
disease. When it is seated deeply in the orbit, it often causes ex- 
ophth almos and pain . At the margin of the orbit it produces oedema 
and swelling of the eyelids, with conjunctivitis ; suppuration comes 
on, and the abscess fimilly opens through the integument or con- 
jujictiva. A fistula is apt to remain for a length of time, and, the 
skin being drawn into this, ectropiim of the lid is produced. If a 
portion of dead bone come away, the resulting cicatrix is liable to 
maintain the ectropion (p. ohO). 

Treatment . — The evacuation of purulent collections at the earliest 
possible moment — if they be deep in the orbit, by the careful in- 
troduction of a long bistouri parallel to the orbital waU-«-the in- 
sertion of a drainage-tube, and the regular washing out of the 
cavity with antiseptic solutions, until no more ro\*gh or bare bone 
can be felt with the probe. If the case be. very tc(.ious, Krbnlein’s 
operation may permit of the removal of se(^ul^str^ with greater 
ease and security. 

Injuries of the Orbit. — Wounds of the soft parts in the supra- 
orbital region, involving the supra-orbital )ierve, were formerly 
held to be capable of producing a reflex amaurosis (p. 387), and 
many such cases ha^e been recorded under the name of supra-orbital 
amaurosis. But the blindness in the cases recorded was brought 
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about in some other way— c.gr. injury to the optic nerve in the optic 
foramen by the concussion, or by a fracture of the margin of the 
foramen, orbital periostitis, concomitant injury to the eyeball itself, 
facial erysipelas, intracranial lesions, and so on. 

It may be, however, that a functional amblyopia, or amaurosis, 
similar to that occasionally seen after long-continued blepharospasm 
(p. 105 ), has sometimes been present. 

Perforating injuries, more especially of the roof of the orbit 
through the eyelids, by prods of walking-canes, etc., and the lodgment 
of foreign bodies in the orbit are serious accidents. They are liable 
to be followed by phlegmonous inflammation ; or, if a pointed 
weapon (stick, sword-cane, etc.) has been pushed into the orbit with 
some force, it may divide the optic or motor nerves, or injury the 
muscles, or it may even pass through the bony wall and perforate 
the brain, with fatal result. \ 

It is remarkable what large foreign bodies may be concealea in 
the orbit. We have removed large pieces of wood, which had lain 
in the orbit, in one case for weeks, in another for several months 
without inflammatory symptoms. In the first there was even no 
exophthalmos. 

Hfcmorrhage into the Orbit n^ay occur from injury, and may 
cause exophthalmos, or atrophy of the optic nerve from pressure. 
Such orbital haomorrhages arc sometimes met with at birth, as the 
result of complicated labour, especially when the forceps has been 
applied. Spontaneous luemorrhages have been observed in old 
people with diseased arteries, in whooping cough, in hemophilia, 
and ii haunorrhagic small-pox; and sub-periostea' haemorrhages 
occur in Barlow’s disease. 

Haemorrhage in the Eyelids, with ecchymosis of the conjunc- 
tiva, commonly known as a black eye, is usually the result of blows 
with large blunt /bjects, such as the closed hand. The object whicli 
causes the inju^^ is arrested by the margin of the orbit, against 
which the tissifcs are bruised, while the eye usually escapes. On 
the other hand, when the object is small or sharp, it enters the 
orbit, and injures the eyeball, and there is l(‘ss tendency to external 
bruising. 

Deep Fractures of the Orbit, in the neighbourhood of the optic 
foramen, may cause atrophy of the optic nerve without any other 
symptom. The atrophy may not appear for some weeks, hence 
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the iieceRsity for a cautious prognosis in oases of head injuries. 
Where the optic atrophy is the result of hjcmorrhagc into the 
sheath of the optic nerve, a dark greyish red ring may be visible 
round the margin of the optic papilla. 

Emphysema of the orbit, or of the lids, or of both, sometimes 
occurs from injury of the ethmoid, or from rupture of the mucous 
membrane of the lacrimal duct. The emphysema develops after the 
injury when a strong expiratory effort, such as blowing the nose, 
is made. Emphysema also occurs in perforation of the ethmoid 
from disease, and even, although rarely, without previous disease. 

Koi’cign bodies should be removed by dilatation 
of their wounds of entrance, oj by the formation of a new passage 
through the eonjunotival fornix- and great care should be taken 
to prevent the onset of inflanimation, or to keep it within safe 
bounds. X pressure bandage, and the exercise of caution when 
blowing the nose for a little while, is all that is required in emphy- 
sema. 

* Enophthalmos, or sinking of the eye back into the orbit, with 
apparent narrowing of the palpebral fissure, occurs to a certain 
extent in extreme emaciation, in Asiatic cholera, in paralysis of the 
sympathetic, and in facial hemialjophy. But it has been observed 
to an extreme degree as a result of blows on the eye, or on the lower 
orbital margin ; and in these cases atrophy, or cicatricial con- 
traction of the retrobulbar cellular tissue, or paralysis of Miiller’s 
jiiuscle, from injury of the sympathetic nerve, have been held 
accountable for the condition. In some cases, it is due to fracture 
or depression of a portion of the orbital wall. 

Enophthalmos is sometimes congenital; it is also present, 
occasionally, in intermittent exophthalmos (p. 601 ), when the 
patient is in the erect position, and after removal of retrobulbar 
tumours. 

* Tumours oi the Orbit.-~In the Diagnosis of anDrhital Tumour 
three questions present themselves First, Is a turnJur of the orbit 
present ? Secondly, Is the new growth confined to the orbit, or 
does it extend to neighbouring cavities ? and Thirdly, Of what kind 
is the new growth 'i The diagnosis as regards any of these points 
does not pften occasion much difficulty in advanced stages of the 
disease, especially where the growth occupies the anterior part of 
the orbit, j)r protrudes from it. It is rather in the early and middle 
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stages that difficulties in diagnosis present themselves, and attention 
will here be mainly directed to those stages. 

Exophthalmos is, of the signs by which the presence of an orbital 
tumour is diagnosed in its early stages, by far the most important, 
because* it is the most constant. In the earliest stages of a growth 
which commences in the deepest part of the orbit there may be, it 
is true, no exophthalmos, while other symptoms— defects of sight, 
pain, loss of motion — may already be present ; but when the growth 
attains to certain dimensions, or if in the anterior part of the orbit 
there be even a small tumour, the eyeball must be pushed out of 
its place. 

An important diagnostic point in connection with the exophthal- 
mos caused by a tumour is that, unless it be within the muifciilar 
cone, its direction is almost always oblique and not straighjt for- 
wards ; for orbital tumours commonly tend to develop more along 
some one wall of the orbit than along the others, and henc^ the 
eyeball becomes pushed towards the opposite side as w(dl as^ for- 
wards. In cellulitis, oedema of the orbital tissues. Graves’ disease, 
and paralytic proptosis, the exophthalmos has a direction straight 
forwards. Tumours growing from the apex of the orbit may, in 
their early stages, cause no obliquity of direction in the displace- 
ment of the globe, and some tumours do not do so even in an ad- 
vanced stage of their growth ; but these cases are exceptional. 
Tumours, too, situated altogether within the muscular cone, of 
which the most common are tumours of the optic nerve, need not 
cause any lateral displacement of the globe. 

Again, the exophthalmos caused by an orbital tumour usually 
increases in degree slowly and gradually, differing in this respect 
from exophthalmos due to most of the other causes, in which either 
a sudden or a rapid development of the proptosis is the rule. 

While tumours are sometimes present in both orbits, especially 
lymphoma or^mplio-sarcoma, yet it is infinitely more common for 
one orbit alone to be diseased ; and hence monolateral exophthalmos 
is suggestive of orbital tumour. 

Palpation in the Orbit often provides a valuable sign, should the 
new growth have come within reach in the anterior part of the 
cavity. In many cases, indeed, there is no difficulty whatever in 
recognising the presence of an orbital tumour by this means, the 
sensation obtainable by the tip of the surgeon’s finger pressed into 
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the orbit being very definite ; in some the tumour can only be felt 
when the patient is anicsthetised ; but in other cases the evidence 
is not so clear, and a reasonable doubt may exist as to whether any 
abnormal resistance is met with. By palpation we may gain some 
knowledge of the position, extent, shape, and consistences of the 
tumour, and whether it be adherent, eitlier to tin; walls of the orbit 
or to the eyeball. It is important, when practicable, to compare 
the result of examination of tlie diseased orbit with the condition 
of the sound orbit ; and this can be done to greater advantage, if 
palpation of the orbits be performed simultanetnisly with a finger 
of each hand. 

The Riintgen rays have h4;on succcssbdly ejnjdoyed in some 
cases for the diagnosis of retrobul])a.r growths. 

Derangements of Vision are often, Imt by no means always, 
])resent in tin; early and middle stages of tin; growth of an orbital 
tumour. Their occurrence depends frecpiently on the rapidity of 
the growth of tin; fiimour, rather tluin upon its size. In an early 
stage of a rapidly increasing tumour, the sudden stretching of, and 
pressure on, the optic nerve may produce absolute blindness ; 
while in another case, with an ecjual degree of proptosis, but which 
has beeJi brought on by a slowly® growing tumour, vision may be 
unaffected, by reason of the optic nerve becoming gradually ac- 
customed to the change. Yet slowly growing tumours, which 
spring from the optic nerve or its neighbourhood, or from the deepest 
part of the orbit, are competent, by direct pressure on, or by implica- 
tion of the optic nerve, to cause serious loss of sight, even in an 
early stage, and with but little exophthalmos. Optic neuritis, and, 
later on, optic atrophy, arc occasionally discovered with the ophthal- 
moscope. Diplopia is often present when the globe is at first 
displaced, but disappears when the exophthalmos l^jecomes extreme 
or the vision defective. . 

Pain is a symptom sometimes, but by no means ilways, present 
in cases of orbital tumours. It is especially liable to be complained 
of when the growth is increasing rapidly in size, even though it may 
not have attained to great dimensions. The pain is then often of 
a neuralgic kind, and very severe, from the unaccustomed pressure 
on branches of the fifth nerve in the orbit. 

Loss of Power of Motion of the Eyeball is a very common symp- 
tom in cas#s of orbital tumours. It is caused in some cases by the 
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mechanical obstruction offered by the tumour, as a result of which 
motion of the eyeball becomes defective towards the side of the orbit 
on which the new growth is situated. In other cases the loss of 
motion is caused by stretchinji; of the muscles from the exophthalmos, 
or by implication of them in the new ^j^rowth, or by atrophy of 
their tissue, or by paralysis of the orbital nerves from pressure. 

When there is little or no loss of motion, while the proptosis is 
marked, the conclusion may be drawn that the tumour lies within 
the muscular cone. 

In the later staf^es the exophthalmos may become so j^reat that 
the eyelids no lon^^er cover the eyeball sufficiently, and a purulent 
keratitis may sot in which may end in loss of the eye. The bulbar 
conjunctiva below the cornea becomes (edematous, bultJcs forwards, 
and liecomes covered with crusts, and the lower lid bc^comes evert(‘(l. 

Iji (*V(U*y case the history, tin; rapidity of p*owth, and tlm a^o 
and general coiidition of the patient {ire important items for\con- 
sid oration. 

Diagnosis of the Nature of an Orbi;tal Tumour . — As refijards^the 
)iature of tlie jirowth wliich may be present, it must ])c admitted 
tliat in many instances, in the early stages of a deeply seated tumour, 
we have to rest content with an Sndi'hnite or provisional diagnosis, 
indess an explor{itory operation, with puncture or harpooning of 
the mass, is practicable. 

Primary tumours of the orbit may be conveniently described 
under the following heads : — Cysts, solid tumours, pulsating ex- 
ophthalmos, symmetric{il tumours, tumours of the optic nerve, and 
tumours of the lacrimal gland. 

Orbital Cysts are usually congenital (Dermoids, Encephiilocele, 
Serous), but may be ac(]uired (Hydatid, (-ysticercus). 

Dermoid Cv^ts arc those most frequently found. Although 
congenital, thjry do not often grow to any size until the age of 
puberty or la^r, and may then for the first time give rise to trouble- 
some symptoms. They are smooth rounded tumours which grow 
slowly, and finally reach very considerable size, and then bulge out 
between the eyeball and margin of the orbit. Pressure upon this 
protruding part causes it to diminish, while the exophthalmos is at 
the same time increased, and distinct fluctuation in the 'protruding 
part can be felt. The growth of the cyst is unaccompanied by pain 
or other inconvenience. It may adhere to the periosteum and cause 
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bony irregularities, or even perforate the roof of tlui orbit. Tlie cou- 
tciits arc generally either serous or honey-like, and occasionally hairs 
and other epidermic formations have been found in them. 

Hernia Cerebri, either in the form of meningocele or of cnccphalo- 
cele, may invade the orbit. Its most common situation is the upper 
and inner angle of the orbit, to which it gains access through the 
suture between the frontal and ethmoid bones. It appears as a 
fluctuating, often transparent, pulsating congenital tumour. Some- 
times the opening in the bones can be felt around its base. Tressuro 



Fj«. 220. — A case of so-called anophtlialirios, with a 
cy8t 111 the left lower I id, 

upon it causes it to disappear, but ^ives rise, at the same time, to 
symptoms of cerebral irritation, or pressure. 

A con^^enital tumour in the upper inner auffle of the orbit must 
l)e regarded with suspicion, lest it be a cerebral hernia, even though 
it do not pulsate, or on pressure cause cerebral symptoms. In the 
large cerebral herniie, death in the first few days of life is the rule. 

Cysts with Anophthalmos. — These appear as serous cysts, which 
prqject into the lower lid, giving it a slightly bluish tinge. They 
are associated with so-called anophthalmos (Fig. 226f, in which, in 
spite of the name, a small or rudimentary eyeball is always found. 
The cavity of the cyst frequently communicates with the interior 
of the eye, and contains retina more or less altered and thrown 
into ft)lds. These cases are regarded as encysted colobomata 
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(p. 230). Other cases are believed to arise from fa'tal inclusion of 
a portion of the lacrimal sac. 

Parasitic Cysts are usually caused by the echinococcus, while 
the cysticercus is much rarer in the orbit. Several easels of the 
former. have been observed in England. The cysts arc generally 
deeply situated, and the first symptom is severe pain in the head, 
like hemicrania. Their growth is very slow, and the presence of a 
hydatid thrill is very rare. The fluid obtained by aspiration may 
contain booklets or scolices. 

Treatment . — The cyst should be removed in iota, if possible. 
For this purpose, Kriinlein’s operation (p. 609) may be resorted to. 
Or, a horizontal incision may be made along the orbital margin 
through the eyelid, in order that the cavity of the orbit may be 
reached ; or two perpendicular incisions at either canthus thjrough 
the upper lid may be made, and the latter turned upwards. I With 
hooks or forceps, and scalpel or scissors, the cyst wall must then be 
carefully separated from all adhesions. If it cannot be removed 
entire, as large a portion of the wall as possible should be t^ken 
away, and the contents evacuated by getitle pressure backwards of 
the eyeball, and the sac washed out two or three times daily with 
an antiseptic solution, until all discharge has ceased. The above 
treatment does not, of course, apply to encephalocele, which should 
not be interfered with. 

Solid Tumours of the orbit arc in most instances malignant 
(sarcoma, endothelioma), but may be benign (exostosis, angioma, 
fibroma). They vary in consistency from the softness of the angio- 
mata. to tlie dense hardness of the ivory exostoses. 

Exostoses occur as the result of faulty development of the bones, 
and also without any apparent cause, and are usually of the kind 
kmown as ivory exostoses. Three-fourths of them begin before the 
twenty -fifth year of age. They spring most commonly from the 
ethmoid or from the frontal bones, and have a broad base, but are 
sometimes peliinculated. 

All the bony tumours give, of course, the sensation of d.ense 
hardness to the touch ; but there are some malignant growths of 
such hardness that it may not be easy to tell them from the osteo- 
mata by palpation. And here a Rontgen ray examination will be 
necessary. The growth of an orbital osteoma is excessively slow, 
in many instances commencing in infancy, and lasting into advanced 
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life. In addition to the dense hardness of these tumours, the de- 
ciding points in the diagnosis arc their smooth, usually globular, 
and somewhat nodulated surface, along with their immobility, and 
direct connection with the walls of the orbit, all ascertainable by 
the touch. 

Operative interference, in cases of exostosis of the orbit, is only 
justifiable when the tumour does not grow from the roof of the orbit 
(as it then often involves the cranial cavity), and when there is 
reason to think that it is attached to the orbital wall by a narrow 
base or pedicle. Several instances are on record in which the growth 
has become spontaneously separated by necrosis of its pedicle. Be- 
yond destruction of the eyeball there is no danger associated with 
these tumours, (^ven if their growth take an intracranial direction ; 
but they cause serious disfigurement, and often mucli pain. 

Angiomata may be simple or cavernous. They are usually soft, 
compressible, and painless, are very slow in their growth, and do 
not give rise to pulsation or bruits. The teleangiectases, or simple 
tumours, are usually congenital, and arc often merely extensions into 
the orbit of angiomata of the eyelid. The cavernous form is often 
cncapsuled. A few cases of lymphangioma have also been met with 
in the orbit. ^ 

Sarcoma. — Malignant tumours of the orbit are nearly always 
sarcomata, many different varieties of which are met with. Sarcoma 
may develop in the connective tissue in any part of the orbit, most 
frequently, perhaps, in the periosteum and in the connective tissue 
about the lacrimal gland. Or it may arise from the endothelium of 
the vessels (cndotheliomata), and if very vascular, it may pulsate, 
but without a murmur. These malignant tumours, after destruc- 
tion of the eyeball by pressure, or by phthisis following ulceration of 
the cornea, attack the bony walls of the orbit and its surroundings. 

The early extirpation of the tumour with complete evisceration 
of the orbital contents affords the only prospect, and that a slight 
one, of saving the patient’s life. I 

• Some forms of sarcoma, however, are non-malignant, especially 
those which lie free in the orbit and arise from the connective tissue. 
Indeed, Panas held that many cases of sarcoma, as also of lymphade- 
noma of the orbit, are due to infectious principles, toxins, or microbes, 
and arc amenable*to medical treatment by mercury, iodine, arsenic, 
or toxitherapy. So much certainly must be admitted— namely, that 
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cases now and then present themselves, with all the signs and symp- 
toms of orbital tumour, which ultimately undergo a purely spon- 
taneous cure, or one unexpectedly brought about by iodide of 
potassium. 

Attention has recently been drawn to these pseudo-tumours 
by Birsch-FIirschfeld. In some cases no tumour is found in spite of 
the existence of exophthalmos, etc., while in others a chronic in- 
flammatory condition of the connective tissue alone exists. We 
have ourselves seen a large sarcoma-like orbital tumour, which, 
on removal, })roved to be merely a. mass of inflammatory tissue. 

Carcinoma of the orbit, unless originating in the lacrimal gland, 
is always secondary to carcinoma elsewhere in the body. We have 
seen it occur after removal of a carcinoma of the breast. , 
Symmetrical Tumours of the Orhiis . — With the exception of 
tumours of the lacrimal glands, and possibly of rare instaiicis of 
metastatic tumours, symmetrical tumours of the orbits arc almost 
invariably lymphomata or lyrnph-adcnomata, occurring in leucicinia 
or in pseudo-leucamiia. \ 

Pulsatinfi Exophthalmos . — This is most fre(jueJitly due to arterio- 
venous aneurism in the cavernous sinus, which may ho either trau- 
matic or spontaneous. The sym])l^)ms are : propiosis ; th(^ ])Tes(uice 
of peculiar bruits, whicii can be heard with tlie stethoscope over the 
orbit, and usually, also, over a more or less extensive portion of the, 
skull ; engorgement of the veins of the eyelids ; pulsation, apparent 
in the eyeball, or at some point of the orbital aperture, and often a 
thrill which can be felt with the fingers placed on the upper lid. 
The pulsation and thrill may be diminished or abolished by pressure 
on the common carotid. The two latter symptoms are occasionally 
absent during the whole, or part, of the progress of the case. Thcie 
may be retinal venous engorgement or even papillitis with defective 
vision. The same symptoms may be exceptionally caused by aneur- 
ism of the carotH in the cavernous sinus, aneurism of the ophthalmic 
artery at its origin or in the orbit, and by cirsoid aneurisms, or by 
very vascular malignant tumours. It is also possible that obstruc- 
tion of the cavernous sinus from other intracranial causes may 
produce these symptoms. 

Hfemorrhage is liable to prove fatal in these cases. ^ 
Treatment. — Ligature of the common carotid affords the best 
prospect of cure. Digital compression of the same vessel has pro- 
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duced cure in some cases. Spontaneous cure lias been observed 
occasionally in cases of arterio-venous aneurism. 

IntcrmiUent Exophthalmos. — This is due to a varicose condition 
of the veins of the orbit. The exophthalmos only occurs on stooping, 
or on exertion, and can be produced by compression of the jugular 
vein in the neck. In the erect position there is often cnophthalmos. 
Sometimes dilated veins are visible in the eyelids. 

Tumours and cysts of the lacrimal (fland also occur in the orbit 
(see p. 584). 

Tumour,^ of the Optic Nerve. — These, are rare affections. They 
occur at all times of life, but the majority of the patients are under 
twenty years of age. The tumour usually commences about the 
middle of the course of the nerve, and does not reach the bulbar end. 
The symptoms are : — Slowly increasing protrusion of the eyeball, in 
a direction most usually directly forwards, or forwards and outwards 
(Fig. 227). The motions of the eyeball are not greatly restricted, 
and the centre of its rotation is not displaced, owing to the tumour 
being within the cone of the orbital muscles. The proptosis is 
unaccompanied by pain. The sight becomes very defective, or is 
(|uite lost at a very early stage, from interference with the functions 
of the nerve by the tumour or blithe optic neuritis, or optic atrojihy, 
to which it gives rise. Tiie tumour is sometimes very soft, so that 
the eyeball can, as it were, be pushed back into it, and the pressure 
docs not cause pain. The pupil reacts consensually. The tumour 
may often be felt by palpation in the orbit. The patient’s health does 
not suffer. 

The diagnosis between a new growth of the optic nerve and one 
of its sheath can hardly be made with certainty ; but the existence 
of fairly good vision, while other symptoms are as above described, 
long after the proptosis has appeared, would point to the sheath as 
the seat. Such a diagnosis is important, for it may be possible to 
remove, by Kronlcin’s operation, a tumour of t-he sheath of the 
optic nerve, while preserving not merely the eyebalr, but good vision 
£fs well. 

These tumours are either fibro-sarconiata (fibromatosis), or, less 
frequently, endothelioraata, and are usually intra-dural, i.e. encap- 
suled by the sheath of the nerve. Extra-dural tumours are more 
rare. Both varieties are benign, in the sense that they do not 
lead to glandular enlargements or to metastases, and they never 
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spread to the eyeball although the extra-dural tumours often sur- 
round the posterior half of the globe; but in some cases death occurs 
from extension of the disease to the 
cranial cavity, or from the sudden de- 
velopment of intracranial growths, which 
coexisted with the optic nerve tufnour. 
An intracranial complication may occur 
many years after removal of the tumour 
of the nerve. Local recurrence is less 
common, but in one case a recurrence 
took place in the orbit twenty-six years 
after operation. 

Treatment. — T o remove these tuipours 
three methods are available, namely : — 
Fio. 227. — 'rumour )t tlio (1) Kemoval of the eyeball witm the 
Optic Ncjvc. tumour; (2) Krbnlein’s operation ,\ by 

means of which the optic nerve tumlpur, 
probably in the majority of cases, may be removed without Iha 
eyeball ; and (3) Kna})p’s operation— also for rtmioval of the 
tumour without the eyeball. It is unnecessary to describe the first 
of these procedures, which follows yerymuch the lines of an ordinary 
excision of the eyeball, except that the 
optic nerve is divided as far back in the 
orbit as possible. Krbnlein’s operation 
is described on p. 609. 

Knapp’s operation is as follows : — 

The tendon of the internal rectus is 
divided so as to leave a portion ad- 
herent to the sclerotic of about 5 mm., 
the cut end being secured by a suture 
passed through it, to prevent it from 
retracting into the orbit. The eyeball is 
then forcibly (verted outwards, strong 
scissors are passed into the orbit, and 
the optic nerve is divided as close to the 
optic foramen as possible. The globe is 
now further everted outwards, to expose its posterior sui^face with 
the tumour attached, and the latter ia removed by dividing the 
optic nerve close to the eyeball. Finally, the eyeball is reposed, 



Fig. 228. — The sainu 
patient as in Fig. 227 alter 
KronJein’s operation. 
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the cut ends of the tendon of the muscle united, and the opening 
in the conjunctiva closed. A drawback to this operation is, that 
it is not always possible to be certain that the deep portion of 
the tumour is reached with the scissors. 

Lagrange passes a ligature or loop over the tumour, divides the 
nerve as far back as possible, draws the tumour out, and thus ex- 
poses the back of the eyeball, from which the tumour is then re- 
moved. Fig. 227 represents a case of tumour of the optic nerve and 
Fig, 228 the same case after operation by Krdiilein’s method. 

Implication of Neighbouring Cavities. — As regards the 
question whether the tumour be confined to tlie orbit, or involve one 
or more of the neighbouring cavities, it may be assumed that it is con- 
fined to the orbit, unh^ss tlicre are symptoms or signs which point 
in the opposite direction ; and in each case these symptoms and signs 
ought to be sought for. Tumours may either origimite in one of these 
spaces and grow into the orbit, which is the more common event ; 
or, originating in the orbit, they may spread to a neighbouring 
space ; and it is often the history or progress of the case alone that 
can inform us which of these events has taken place. 

When disease (mucocele, empyema, tumour) of the accessory 
sinuses of the nose involves fje orbit, the symptoms which ensue 
may be due to the effect of the pressure exerted by the over-dis- 
tended sinus, or to septic infection, or to a combination of these. 
The pressure effects are produced by the formation of a tumour-like 
projection of some portion of the orbital wall corresponding with 
the position of the affected sinus. This leads to displacement of the 
eyeball with exophthalmos and limitation of movement, and the 
sight may be impaired or lost from optic neuritis, or from atrophy 
of the optic nerve. If the sphenoidal, or posterior ethmoidal sinus 
be diseased, impairment of vision in one or both eyes may be the 
only symptom in the early stage. This is due to the fact, that the 
inner boundary of the optic canal sometimes fnrms a portion of 
the wall of these sinuses, and may be extremely tilin on one or both 
'sides, thus rendering the optic nerve particularly vulnerable. The 
nerve generally shows signs of inflammation or atrophy, but on the 
other hand it may be normal, as in retrobulbar neuritis from other 
causes, (p. 343), and the defect of vision may only reveal itself as a 
central scotoma, >or as an enlargement of the blind spot. 

*^If septic infection take place, orbital cellulitis and its oonse- 



604 


D181&A8BS OF THE EYE. 


[chap. XIK. 


quences (p. 588) result. Infection is usually preceded l)y perforation 
of the orbital wall, but it may be carried into the orbit by emissary 
veins, or through small foramina, or congenital dehiscences in the 
bony walls. 

Mucocele or empyema is sometimes indicated by a history of 
influenza, or post-nasal catarrh, followed by purulent discharge 
from the nose. In all cases, a careful examination of the nose 
ought to be made, aided, if necessary, by transillumination and the 
Rdntgen rays. It should be remembered, however, that empyema 
of a sinus, with implication of the orbit, may sometimes exist without 
any appearance of nasal disease, if the channel of exit from the sinus 
be completely occluded. 

In general, it may be stated that inflammation of the frontal gnd 
anterior ethmoidal sinuses gives rise to cedema and swelling of | the 
lids, periostitis of the orbit, or peri-dacryocystitis ; while disiase 
of the posterior ethmoidal and sphenoidal sinuses is more apt'^ to 
cause retrobulbar neuritis, optic neuritis or atrophy, or paralyi^cs 
of orbital muscles. 

The Frontal Sinus. — This sinus begins to form at about the 
s(^venth year of age, and continues to increase in siz(5 from that 
time onwards. Disease of this siqus, therefore, is only met with 
in adults. It frc(|uently extends to the ethmoid, and sometimes 
leads. , to maxillary empyema. ^Phere may be some redness and 
swelling at the inner extremity of the eyebrow, with tenderness 
on percussion, and the patient sometimes suffers from paroxysmal 
attacks of frontal neuralgia, often worse in the morning ; but again 
in this, as in the case of other sinuses, the pain may be diffuse, 
and not in any way characteristic, ffidema of the upper lid may 
be the only symptom of a frontal sinusitis. We have been con- 
sulted by patients, in one case for an cedema of the upper lid, and 
in g^nother for morning ptosis, and in both cases the symptoms 
were the result of frontal sinus disease. A tumour then forms at 
the upper and iimer angle of the orbit, and displaces the eye down- 
wards and outwards. In some cases a fistula appears above the 
position of the lacrimal sac, and fluid may appear in the nostril 
on syringing it. Rarely, a frontal mucocele may form a sub- 
periostearcollection in the roof of the orbit, and point at the outer 
side of the latter, as in a patient under tlic oarc of one of us. 
Osteoma of the frontal sinus shows itself as a slowly growing ‘and 
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densely hard tumour, almost free from {)din, situated along the 
superior margin of the orbit, extending into the latter and pushing 
the eyeball downwards and forwards. It may subsequently extend 
to the orbital plate of the ethmoid, and may be mistaken for an 
exostosis of the orbit. Bony growths originating in the orbit may 
invade the frontal sinus, and, whether originating there or in the 
sinus, are liable to produce absorption of the tables of the skull 
without any cerebral symptoms to indicate the occurrence. 

The Ethrmid Cells . — Tumours of these cells, which encroach 
upon the orbit, are likewise most commonly either mucocele (em- 
pyema) or ost(*oma. Mucocele of the ethmoid cells presents itself 
in the orbit as a. smooth hard tumour, 
on the inner well of the orbit, giving 
rise to displac(mient of the lacrimal 
bone (with, })erhaps, a sense of fluc- 
tuation and crej)itation on palpation), 
and pushing the eyeball outwards and 
forwards. Epiphora may be an early 
symptom. There is sometimes a feel- 
ing of pressure on th(‘ bridge of the 
nose. Nervous symptoms, s;ich as 
mental dullness, hypochondriasis, etc., 
may be present. Mucocele of the 

ethmoid cells encroaching on the 

1 ,1 1 V Ilf 229. — Anterior Ethmoi- 

orbit must also be distinguished from , , 

(Idl Mucocele. 

a dermoid cyst (p. 59(5). Osteoma of 

the ethmoid appears in the orl>it as a hard round swelling at the 
inner canthus, followed by a swelling of the cheek and displace- 
ment of the eye outwards and forwards. It is apt also to extend 
into the nasal meatus, displacing the stjptum, and pushing the 
hard palate downwards, so that examinations of the nose and of 
the mouth should be made in aid of the dijurnosis. Enchon- 
dromata and fibromata, too, sometimes spring from the ethmoid, 
and extend into the orbit, and malignant growths may be mot 
with here. 

The Sphenoid Bone and Antrum of the Sphenoid , — Tumours 
originating here and encroaching upon the orbit are’ rare, and 
the^ diagnosis of their origin in an early stage may be impossible, 
except ^jby radiography. They may cause pain in the occipital 




606 


DISEAmS OF mE EYE. 


t) 


[chap. XIX. 


region, and, as stated above, optic atrophy may be an early symptom.' 
It is said (Stedmari Bull) that an orbital tumour which soon causes 
blindness, commencing in the temporal side of the field, and leaving 
the fixation point unaffected to the last, while at the same time a 
growth appears in tin*, naso-pharynx, is likely to be one having its 
origin in the sphenoid antrum. Bony tumours— osteoma, hyjiero- 
stosis, and exostosis— polypi, and sarcomata, are tlie growths most 
frecpiently found to originate in the sphenoid antrum. 

The Maxillary Antrum . — Tumours of the antrum sometimes 
push the ho(»r of tlie orbit upwards, or erode it, and grow into that 
cavity, driving the cyel)all ii])wards and inwards, or upwards and 
outwards. TIk^ breadth of the check is increased, the nose becomes 
jmshed towards the ojiposite side, and the roof of the mouth is 
pushed downwards. Tumours of the antrum of lliglnnore spine- 
times cause })a,in in the teeth, or in the region of distribution of 
the infra, -orbita.l nervi^, and then^ may be a dull ])ai7i in the region 
of the antrum. In some cases there is a discharge of ])us or of 
blood from the nostril. Empyema of the antrum may give rise\to 
orbital cellulitis commencing at the lower part of th(^ orbit, with 
swelling of the lower lid, and chemosis of the conjunctiva below 
the cornea. ^ 

We have seen two cases of malignant disease, one of the maxillary 
antrum, and the other in the nasal fossa, in which epiphora was the 
first symptom complained of by the patient. 

Intracranial Tumours do not often invade the orbit. When 
they do so they originate in the middle fossa, and gain access 
through the sphenoid fissure and optic foramen. The diagnosis of 
the origin of the disease can only be made, if cerebral signs or 
symptoms, including defects in the field of vision, have existed 
prior to any sign of a new growth in the orbit. Tumours of the 
pituitary body may encroach upon the orbit by way of the sphenoid 
fissure, and are pt to be associated with polyuria and bitemporal 
hemianopsia, winch assist the diagnosis. 

A more common event, although not in an early stage of the 
growth, is the extension of a primary orbital tumour to the brain, 
either along the optic nerve, through the sphenoid fissure, or through 
the roof of the orbit by erosion of the bone. This occurrence is 
usually indicated by the presence of cerebral symptoms ; but cases 
have been met with where no such symptoms existed, although 
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the orbital growth had encroached upon the anterior or middle 
fossa of the skull. 

* Shrinking of the Conjunctiva (Xerophthalmos) and of the 
Sub conjunctival Tissue of the Orbit, subsequent to Enucleation 
of the Eyeball.— In some (‘ases where the eyeball lias been exeisinl, 
and in due course a prothesis fitted, the conjunctiva and sub-con- 
jun6tival tissues shrink to such a degree, after some months or 
years, as to reduce the size of the orbital cavity so that the wearing 
of a glass eye becomes impossible. This is especially liable to occur 
amongst those hospital patients, who are careless in removing the 
prothesis at night, and in keeping the socket thoroughly ch‘an at all 
times. The attempt is then 
often made to restore the orbital 
cavity, so as to render it pos- 
sibh; to wear at least a small 
glass eye, by means of skin 
grafts, or of mucous membrane 
grafts, after the method either 
of Thiersch or of Wolfe. The 
success attendant on these pro- 
cedures is usually a very moderp 
ate one, and often not per- 
manent, owing to subsequent 
rencAved shrinking of the sub- 
conjunctival tissue. 

In these cases the lower sulcus is the most important part of the 
cavity, and if it can be made sufficiently deep, a small artificial eye 
will be retained. With this object in view, Mr. P. W. Maxwell, of 
Dublin, has devised the following operation (Fig. 230) : — 

An incision is made in the floor of the socket, and carried down- 
wards behind the lower lid. A semi-lunar flap, about 8 mm. in 
width at its widest part, is marked out on the skin of the lid, its 
upper concave border being about 5 mm. below tire palpebral mar- 
gin. The incision along the upper border of the flap is made to 
communicate with the bottom of the wound in the socket. The 
flap is now dissected up from the subcutaneous tissue, except an 
area represented by the dotted line in Fig. 230. The two ends of 
the^flap {a' and b'-) are passed through the opening into the socket, 

and sutured to each end of the socket incision (a and b ) ; and the 

♦ « 
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borders /I' and B\ being also passed through, arc sutured to A and 
B respectively. The space on the check is closed, and the opera- 
tion completed by inserting into the socket a temporary glass eye 
or shell. This should be as nearly as possible of the size and shape 
of the eye to be ultimately worn ; it prevents the new sulcus from 
being obliterated by contraction, and gives it a suitable shape. It 
cannot safely be taken out for at least a week, as the skin incision 
might perhaps be opened in so doing. If there be secretion, the 
space bcdiind may b(‘. flushed out by a lacrimal syringe armed with a 
fine cairved nozzle, which can be introduced under the edge of the 
eye at the inner or outer canthus. A glass shell with a hole in front 
is preferable to a glass eye, for it allows a syringe; to be more easily 
used, and, being ti‘.i,nspar(;nt, a view of the pa,rts b(;hind (api b(‘ 
obtaineel. I 

To obtain a good result the following points should be attended 
to: (1) Make the incision in the socket as long as the space! will 
permit, and s(;e that this length is maintained thrmighoiit its eritire 
depth. (2) Make the skin flap considerably longer than the inci- 
sion in the socket. (3) When dissecting up the skin flap, leave 
undisturbed a portion (dotted line in figure) equal in length to the 
socket incision. This subsequently forms tlie fornix, or sulcus. If 
a shorter portion be left, the sulcus is apt to become V-shaped, 
which would r(;quire a specially made glass eye. (4) When closing 
the space on the cheek, as the low(;r border is longer than the upper, 
great care should be taken to e(|uably distribute the excess, so as 
to avoid puckering. When this lias been neatly done, the line upon 
the face becomes quite invisible after a few montlis. 

In none of the cases, so far, has it been necessary to make a 
sulcus above. The same operation could, however, be performed 
on the upper lid, provided that, after dissecting up both the borders 
of the skin flap, the tendon of the levator were secured Vith one or 
two sutures before dividing it. After the skin flap is in its new 
position, the cu/^end of the levator could be attached to the tarsus. 
In closing the skin wound, the ends of these deep sutures should 
be allowed to project outwards, so that they may be pulled out 
when they ultimately become loose. If it were possible to obtain 
thoroughly aseptic catgut, the ends of the sutures might be cut 
short and buried. 

In addition to providing a sulcus, the operation adds hall the 
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width of the flap — ^viz. 4 mm. to the vertical diameter of the 
socket. 

If there be much cicatricial contraction, the above operation is 
not sufficient, and it is better to transplant skin flaps (dermal or 
epidermal) from the arm to the spaces made by freeing the lids. 
The dissection of the lids should be deep, and all fibrous bands 
should be thoroughly divided. Either of two plans may be adopted. 
In the first, the conjunctiva is dissected from the lid margin, and 
the island of mucous membrane thus formed furnishes the covering 
for the central, or apical portion of the new socket, while the lids 
and artificially made fornices are clothed with the flaps from the 
arm. Or, secondly, the conjunctiva may be divided horizontally 
in the centre, and dissected up, except where it covers the tarsus, 
and the skin flaps may be used to cover the back of the orbit, and 
posterior surfaces of the newly made fornices. 

The great difficulty in all these operations consists in keeping 
the flaps in close apposition with the soft and yielding tissues of 
the orbit, and therefore it is necessary to support the flaps, and 
retain them in position, with some solid material, such as gutta- 
percha or lead, which can be cut and moulded to fit the orbital 
cavity and fornices. The flaj^s may, if necessary, be wrapped 
round the artificial support, raw surface outwards, and fastened to 
it with sutures. After the insertion of the flaj) and sliell, the edgt^s 
of the lids are temporarily sewn together, and opened again in 
about a week. 

Griiiiert adopts the first method, and then divides the outer 
caiithus and frees both lids, so that they can be fully everted. The 
lids are then well everted, and sutured respectively to tlic brow and 
cheek. The skin flaps are thus easily applied, and good contact can 
be ensured by pressure of a bandage. After a couple of weeks tlie 
lids can be replaced, and the outer commissure re-united. 

* Temporary Resection of the Outer Wall of the Orbit (Krhn' 
lein^S Operation). — This operation was devised by tJle late Professor 
' l&bnlcin, of Zurich. It is well suited for the removal of tumours of 
the optic nerve, and other new growths and cysts in the posterior 
part of the orbit, as well as foreign bodies, without sacrificing the 
eye-ball, ^or perhaps even the sight. It may also be employed to 
reach purulent foebin the orbit, and has been used to remove some 
of the retrobulbar fat in cases of exophthalmic goitre. 

•if 
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The eyebrow and the scalp in the temporal region are shaved, 
and the skin of the whole region of the operation is rendered aseptic. 

The First Stage of the operation consists in making a curved 
incision on the temple through the skdn and soft parts. This incision 
commences on the temporal ridge, at a point where the latter would 
be intersected by a horizontal line running 1 cm. above the supra- 
orbital margin. The middle point, or apex, of the incision lies in 
the centre of a horizontal line, which unites the external canthus with 
the outer orbital margin. The end of the incision lies on the zygoma, 
in the centre of a horizontal line uniting the external canthus with 
the tragus. The length of the incision in adults is 6 to 7 cm., and 
the direct distance bctwccJi its two ends is about 5 cm. Smaller 
incisions are inconvenient. Jn that portion of the incision Mfhich 
runs along the margin of the orbit it goes to the bon(\ througlt the 
periosteum. \ 

The Second Stage consists in raising the periosteum from\the 
inner surface of the outer wall of the orbit with a slightly curved ^nd 
somewhat pointed elevator, which is introduced at the exposed outcu* 
orbital margin. The periosteum is separated upwards as far as 1 cm. 
above the fronto-malar suture, downwards as far as the sphoJio- 
maxillary fissure, and posteriorly , until well behind the spluuio- 
zygomatic suture. This proceeding is not dilficult, as the ])erioHteiim 
is closely adherent along the orbital margin only, and at the sutures. 
The point of the elevator is now passed directly downwards, and 
carefully introduced into the spheno-maxillary fissure a few milli- 
metres behind the spheiio-zygomatic suture. The handle of the 
instrument is then turned over gently towards the nose, thus pressing 
the periosteum and all the contents of the orbit somewhat inwards, 
and exposing the bared inner surface of the outer orbital wall. The 
object of passing the point of the elevator into the spheno-maxillary 
fissure — where it remains during the next stage of the operation — 
is to fix the point towards which the osseous incisions arc to be made 
to converge. S(fme surgeons prefer to omit this act, and the proxim- 
ity of the infra-orbital Jierve, and of the infra-orbital vessels, must be 
borne in mind. 

The Third Stage includes the resection of the bony wall by three 
incisions, two horizontal and one oblique. The upper horizontal 
bony incision is made with a thin, sharp chisel, which should divide 
the external angular process of the frontal bone close to its base. 
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The soft parts having been previously drawn aside, the periosteum 
over the seat of the proposed bony incision is di\’ided, and the 
orbital periosteum and the lacrimal gland arc drawn aside. 

The oblique bony incision passes from the deepest part of the 
previous incision downwards and backwards ])ehind the spheno- 
maxillary suture, through the greater wing of the sphenoid bone, to 
a point about 1 cm. behind the anterior end of the spheno-maxillary 
fissure, where the point of the elevator has been kept all through. 

The lower horizontal bony incision divides the frontal process 
of the malar bone close to its base, the soft parts having been 
drawn aside, and the periosteum divided. The incision ends at 
the anterior extremity of th« spheno-maxillary fissure. 

In making the bonvincisions there is the danger of splintering to 
be contended with, and in the oblique incision there is some danger 
of luxating the spheno-maxillarv suture. Tlie chisel must be very 
sharp and thin, and it is well to apply its corner rather than its full 
edge to the bone, while only light taps with the mallet are used. It 
IS important to make the bony incisions in the above order ; or, at 
any rate, the oblique incision should not l)c the last to be made, for, 
if it be, the thin oiit(‘r wall of the orbit is liable to become severely 
splintered during the chiselling lof the second bony process. 

The Foiirlh Stage is the turning backw'ards of the (lap of bone and 
soft parts, and tin* exposure of the interior of the orbit. After the 
(lap has been timual wx'W back, the separated periosteum is divided 
with blunt-pointed scissors, from before backwards. It is some- 
times necessary, in order to reach the focus of disease, to divide the 
tendon of the external rectus near its sclerotic insertion, and possibly 
other orbital muscles must be severed ; but this should be avoided, 
if possible. 

When all manipulations reijuired in the orbit have ])ocu com- 
pleted, any muscles wdiich may have been divided are sutured to 
their insertions, the periosteum is replaced in its normal position, 
the flap of bone and soft parts turned forw^ards into its place, and 
secured there by a few catgut sutures through the periosteum. A 
drain is then placed in the low'er part of the wound, and the rest of 
the wound is accurately closed with fine silk sutures, and an aseptic 
dressing, and bandage applied. The ca1;gut sutures through the 
pericjpteum, and th’e drain, are regarded by several operators as un- 
necessary. 
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We have performed the operation for tumours of the optic nerve 
(Fig. 228), and other tumours of the orbit, for a mucocele of the 
frontal sinus which extended out under the roof of the orbit, and for 
diagnostic purposes in a case of pulsating exophthalmos, and have 
found it very satisfactory. The resulting scar is not disfiguring; 
(Fig. 228). 

Exophthalmic Goitre (Graves’ Disease, Basedow’s Disease). 

Symptoms .— three cardinal symptoms of this disease are: in- 
creased rapidity of the heart’s action, which may reach two hundred 
beats per minute ; tumefaction of the thyroid gland ; and exoph- 
thalmos, which is nearly always 
bilaterab Of these the cardiac 
symptom is the most constant, and 
usually the first to appear ; either, 
or both of the others, may be want- 
ing. There is often also ^rcat 
einaciatiou (Fig. 231), with out- 
bursts of sweating and diarrhma. 
A venous murmur may be heard in 
the neck, and a thrill can often be 
felt «vcr the enlarged thyroid. In 
females there is very commonly 
irregularity or suppression of men- 
struation. 

The disease, which is much 
commoner in women than in men, has been observed at all ages, 
but is most common in early adult life. 

Von Grflefe’s Sign is a very early, tolerably constant, and almost 
pathognomonic one : it consists in an impairment of the consensual 
movement of the upper lid in association with the eyeball. When, 
in the normal condition, the globe is rolled downwards, the upper 
eyelid falls, and^ thus its margin is kept throughout in a constant 
relation to the upper margin of the cornea. In Graves’ Disease the 
descent of the upper lid does not take place, or does so imperfectly'"; 
and, consequently, when the patient looks down, a zone of sclerotic 
becomes visible between the margin of the lid and the cornea. This 



Fia. 231. — Exophthalmic 
goitre, accompanied with great 
emaciation, in a young lad.* 


^ We are indebted to Ur. Martin Dempsey for tlie photograph Oi this 
patient. ^ 
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symptom is often present prior to any exoptithalmos, and hence its 
great diagnostic value. It may also continue after the latter disap- 
pears— although it is perhaps more common for it to disappear before 
the proptosis — and it is not seen, or but very rarely so, in protrusion 
of the globe from other causes. But the sign is not so absolutely 
pathognomonic as it was held to be by von Gricfc : for it may be 
absent in Graves’ Disease, although very rarely so, in the early 
stages, and it is sometimes present in other diseased states, and even 
in health. 

Stellwag’s Sign, namely, incompleteness and diminished frecjnency 
of the act of involuntary nictitation, is also very constant. This act 
occurs sometimes only once in a minute : or several ra])id nictita- 
tions take place, and then a fengthened pause. The nictitation each 
time is incomplete, the margins of the lid not being brought together. 
The result may be that the lower third of the cornea becomes covered 
with pannus vessels, owing to the constant exposure ; for even 
during sleep the eyelids remain partially open. 

Dalrymple’s Sign consists in an abnormal widening of the palpe- 
bral aperture, due to retraction of the upper eyelid. It is this gaping 
of the eyelids which gives the characteristic staring aspect to the 
patient. This sign is often erroneously attributed to Stellwag, or 
is included in his sign.^ * 

Insufficiency of convergence has been observed by Moebius and 
is called Moebius’ Sign, but it is not always present and is, we think, 
merely indicative of general nervous debility, and not of import- 
ance as a sign of Graves’ Disease. 

Probably the first three ‘ signs ’ are due to the one cause— 
namely, loss of power in the orbicularis, rather than over-action of 
the levator. 

Spontaneous pulsation in the retinal arteries is said to occur, but 
it is exceptional. The vision — unless when corneal complications 
supervene— and the condition of the pupil are unaffected by the 
disease. In some cases there is an increased flow (|E tears, but most 
of the patients complain of a dryness of the eyeballs. The sensi- 

1 Other conditions which produce widening of the palpebral aperture 
or “Staring Eye,” are (1) Orbital Tumour (mechanically). (2) Stimu- 
lation of* the Cervical Sympathetic. (3) Cocaine (in slight degree, prob- 
ably by reason of ^2). (4) Women after child-birth (hysteria). (§) In 
tetaAis (spasm of occipito -frontalis). (6) In complete amaurosis. 
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bility of the cornea is diminished. Ulcers of the cornea are not 
common, but are said (von Graefe) to be more frequent in men than 
in women. The exposure of the eye and dryness of the cornea are 
the chief causes of ulceration, when it occurs ; but Sattler inclines 
to the belief that it is also largely due to paralysis of the nervous 
supply of the cornea. 

The patients arc often hysterical; and even marked psychical dis* 
turbances have been noted, such as a peculiar and unnatural gaiety, 
rapidity of speech, and great irritability ; or, on the other hand, ex- 
treme depression, and even attempts at suicide have been observed. 
Also loss of memory and inability to make a mental effort. The 
motions of the eyeball have in some cases been defective— a fact for 
which the exophthalmos does not account. Well-marked muscular 
tremors are freciuently present and Ti'ousscaii’s Cerebral Macula is 
often seen. \ 

TheTrogress of the Disease is, as a rule, very chronic, extending 
over months or years, but liable to fluctuations in the intensity of 
its symptoms. A cases have been recorded in which it bcc\ame 
fully developed in the course of some hours or days. After a length- 
ened period, and many fluctuations, the symptoms usually slowly 
disappear. Oeeasionally a alight permanent swelling of the thyroid 
may remain, and very often more or less exophthalmos. About 
12 per cent, of the cases go from bad to worse, and end fatally from 
general exhaustion, organic disease of the heart which may have 
come on, cerebral apoplexy, h;iemorrhage from the bowels, or gan- 
grene of the extremities. 

Cavfies.— Amvmm and chlorosis are general conditions very 
often present, as are, also, irregularities of menstruation ; but it is 
probable that the latter should be regarded I’ather as a concomitant 
symptom than as a cause. Severe illnesses arc recorded as having 
gone before the onset in many cases, and also excessive bodily or 
mental efforts. Great sexual excitement has been known to be 
followed by Graves’ Disease, and depressing psychical causes are 
not unfrequent forerunners of it. In many instances, however, the 
patients have been perfectly healthy, and no cause could be assigned. 

The Enlargement of the Thyroid is due in the first instance to 
dilatation of its vessels ; but in a late stage hypertrophy of the 
gland tissue may be produced, and increase of itf connective tissue, 
and even cystic degeneration. The Exophthalmos is due to hVper- 
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rRmia of the retro-bulbar orbital tissues, as is demonstrated by a 
vascular bruit often present, and the fact that steady pressure on 
the globe diminishes the protrusion. Hypertrophy of the orbital 
fat may be found pst mortem, but it is, doubtless, secondary to the 
hyperfcmia. 

With regard to the nature of the disease, very many theories 
have, from time to time, been put forward. It is moat probable 
that the disease is due to the excessive or altered secretion of the 
thyroid gland. 

Treatment.— A principal part of this consists in the careful 
regulation of the patient’s general health and functions. Freedom 
from mental anxiety and excitement, regular hours, much resting 
with moderate exercise on the flat, and change of air are the most 
important items. 

The fluctuations, which occur in the intensity of the symptoms, 
render it difficult to arrive at definite comdusions with regard to the 
efficacy of remedies, a vast number of which have been tried and 
lauded fiom time to time,. In mild forms of the affection, and 
especially if the amcmia be well marked, iron internally is beneficial, 
but in severe cases it has the opposite effect. Quinine in moderate 
doses has been employed with benefit in some cases. Trousseau 
Kicommended digitalis in large doses, but its effect must be watched. 
The beneficial action of iodide of potassium in ordinary goitre has 
suggested its use in this disease ; Init under its influence the symp- 
toms are sometimes aggravated, and it is doubtful whether they 
are ever riheved by it. Aconite has been praised highly, and so has 
belladonna. Ergotin internally has been tried, and with advantage 
in some instances. Sattler warmly recommends a well-regulated 
hydi’opathici treatment, when the patient is not too excitable. 
Paroxysms of cardiac palpitations, etc., arc best combated by ice 
applied to the head, heart, and goitre. The sympathetic theory 
has induced th(‘, trial of a galvanic treatment of the cervical sym- 
pathetic. Thvroid extract has proved beneficial iH some cases, also 
.antithyroidin and the milk of thyroidectomised goats. 

Gauthier recommends antipyrin before, everything else. Ex- 
tract of the thymus gland has been occasionally employed, and 
with encouraging results. 

Partial extii’pii.tion of the thyroid ha’s been performed in recent 
yefft's with success in some cases. 
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The great number of remedies which have been proposed for the 
disease demonstrates its intractable nature. Yet a considerable 
proportion of the cases do undergo cure, in so far as quieting of the 
heart’s action, and reduction, or, possibly sometimes, complete 
disappearance, of the goitre and exophthalmos, are concerned. It 
is common, however, even in the best recoveries, to see some ex- 
ophthalmos remain permanently. 

In cases where the exophthalmos is so great that the cornea is 
exposed even during sleep, it is desirable to perform tarsoraphy (p. 
554) ; and the same operation is indicated when, the disease having 
subsided, the exophthalmos still remains to a degree which gives 
the patient a disagreeable expression. 
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REGULATIONS AS TO DEFECTS OF VISION WHICH DISQUALIFY 
CANDIDATES FOR AD^ILSSION INTO THE CIVIL, NAVAL, 
AND MILITARY GOVERNMENT SERVICES, THE ROYAL 
IRISH CONSTABULARY. AND THE MERCANTILE MARINE. 

Candidates for Commissions in the Army (including the Royal Army 
Medical Corps) and Special Reserve.—Squint, or any morbid condition 
of the eyes or of the lids of either eye liable to the risk of aggravation or 
recurrence, will cause the rejection of the candidate. 

The examination for determining the acuteness of vision includes two 
tests : one for distant, the other for near vision. The Army Test Tyt)e8 
will be used for the test for distai]^ vision, without glasses except where 
otherwise stated below, at a distance of 20 feet : and Snellen’s Optotyj)! 
for the test for near vision, without glasses, at any distance selected by the 
candidate. Each eye will be examined separately, and the lids must be 
kept wide open during the test. The candidate must be able to read the 
tests without hesitation in ordinary daylight. 

A candidate possessing acuteness of vision, according to one of the 
standards herein laid down, will not be rejected on account of an error 
of refraction, provided that the error of refraction, in the following cases, 
does not exceed the limits mentioned, viz. : (a) in the case of myofia, that 
the error of refraction does not exceed 2-5 D ; (6) that any correction for 
aMigimtim does not exceed 2'5 D ; and, in the case of myopic astigmatism , 
that the total error of refraction does not exceed 2*5 D. 

Subject to the foregoing conditions, the standards^of the minimum 
^ acuteness of vision^with which a candidate will be accepted are as follows : — 

Standard I. 

IRigU eye. Lejt eye. 

Distant vision.—V = 6/6. V = 6/6. 

Neai^vision.— Reads 0, 6. Reads 0, 6. 

617 
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Standard II. 


Better eye. 

Distant vision.— V = 6/6. 


Near vision.— Reads 0, 6. 


Worse eye. 

V, without glasses, = not below 
6/60 ; and, after correction with, 
glasses, = not below 6/24. 

Reads 1. 


Standard III. 


Better eye. 

Distant vision. — V, without glasses 
= not below 6/24 ; and, after 
correction with glass(‘s, - not 
below 6/6. 

Near vision.— Reads 0, 8. 


Worse eye. 

V. without glasses, - not below 
6/24 ; and, after correction with 
glasses, - not below 6/1^. 

Reads 1. 


In Standard III., the standard for the test for distant vision, without 
glasses, for officers of the Special Reserve, will be not below^ 6/36, 

Inability to distinguish the principal colours will not be regarded as a 
cause for rejection, but the fact will be noted in the report and the candi- 
date will be informed. 

T he decree of adilfcnifcsof vision of all candidates for commissions 
(including preliminary examinations) will be entered in their reports in 
the following nianniT: — 


.Sufficient 

1 Rielit vyv V = . 
U.iftcycV - 

Reads. 

. . . Reads. 

Defective 

1 Right eve V 

. . Reads. 

lU'ftcvfV - 

Reads. 


No relaxation of the sUndard of vision will ever be allow^ed. 

Recruits for all Arms of theMilitary Service.— Inexamining a recruit’s 
vision he w'ill be jilaced with his hack to the light, and his visual acuteness 
will be tested hyi means of test types placed, in ordinary daylight, at a 
distance of six metres (20 English feet) from the recruit. 

Each eye will be tested separately : — 

(a) If a recruit can read D - 24 at 20 feet, or better, with each eye 
without glasses, he will be considered “ FIT." 

(h) If he can read D 6 at the same distance with one eyo, witlv^iut 
glasses, and not less than I) -- 36 with the other ye, without glasses,, 
he will be considered “ PIT.” 
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The foregoing is the standard test of vision for all arms of the serviee. 
with the exception of the Corps of Army Schoolmasters, for which a candi- 
date will be accepted if the examining medical officer is satisfied that his 
vision, with or without glasses, is good. 

l^he visual acuity of each eye in the ease of approved recruits will be 
entered on the medical history sheet. 

The Royal Navy.— Candidates for Naval (’adetships must possess full 
normal vision (Emmetropia, and V -- C/G) as determined by Snellen's 
tests, each eye being separately examined. 

For candidates for other branches of the Royal Navy, full normal 
vision is not required, but any defect of vision must be due to errors of 
refraction which can be corrected to normal by glasses, and vision without 
glasses must in any case be not loss than O/tU) wdth each eye. and the 
candidate must also be able ty read 1) 0, 0 of Snellen's test types. A 

candidate is dis((ualificd by any imperfection of his colour sense. 

Strabismus, any defective action of the orbital muscl(‘s, any derange- 
ment of the lacrimal apparatus, or any chronic disease of the eyi's or eye- 
lids disqualities. 

For candidates for the seaman class (including boys and youths), 
marines (excluding marine bandsmen), armourer ratings, engine-room 
artificers, electricians and boy artificers, full normal vision is reipiin'd. 

For candidates for otluT artisan ratings and for stokers, the vision 
must be fi/8. 

For all other ratings, including writers, shiji's sti'wards’ assistants, 
ship’s cooks, si(h berth staff, boy writers, ship's stewards’ fioys, and 
officers’ stewards and cooks, the vision must not be less than 0/12. 

For all ratings except writers, shiji's cook ratings, and officers’ servants, 
the colour sense must be normal. 

Defects of vision must only be due to errors of refraction, ami must 
be capable of correction to (l/o Snellen by means of glasses, and the candi- 
date must be able to read D — 0, 6 without the aid of glasses. 

Marine bandsmen, sick berth staff, writers, ship's steward ratings, 
sliip’s cook ratings, and officers’ servants are allow^ed to wear glasses. 

Home Civil Service,— Any serious defect of vision disqualifies. A 
moderate degree of ordinary short sight correctcul by glasses would not 
as a rul(! be; regarded as a disijualification ; but candidates for the Cus- 
toms Outdoor Service are liable to dis(piahfi(;ation for ajiy defect of vision. 
Candidates for 8«me other appointments of a special character w’ould be 
rejected for colour-blindness, but for ordinary home appointments it is 
not by itself a disqualification. 

No precise standard of eyesight is at jiresent laid down for candidates 
for appointment as assistants of Customs and Excise. Under the existing 
rules, it* is probable that a moderate degiln* of short sight, projierly 
cori%cted by glasses, would not of itself.be held to disqualify, but any 
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fiorious defect of vision would l>e a disqualification. The Regulations, 
however, are liable to alteration, and the Civil Service Commissioners 
cannot say what rule in regard to eyesight may be in force for subsequent 
competitions. 

The Commissioners cannot undertake to give prospective decisions 
in the case' of intending candidates, or to define more closely the requisite 
standard. 

For the situations of Customs Preventive Man and Parkkeeper in the 
Royal Parks, candidates must have vision acute enough to perform their 
duties without the use of glasses ; a practical test is made, if necessary, 
by officers of the departments concerned. 

The Indian Civil Service. — 1. A candidate may be admitted into the 
Civil Services of the Government of India if ametropic in one or both eyes, 
provided that, wdth correcting lenses, the.acuteness of vision be not less 
than 6/9 in one eye and G/6 in the other ; there being no morbid changes 
in the fundus of either eye. I 

2. Cases of myopia, however, with a posterior staphyloma, may be 
admitted into the service, provided the ametropia in either eye doqs not 
exceed 2%5 I), and no active morbid changes of ehorioid or retina be present. 

3. A candidate who has a defect of vision arising from nebula of the 
cornea is disqualified if the sight of either eye be less than 6/12 ; and in 
such a case the acuteness of vision in the better eye must eijual 6/6, 
with or without glasses. 

4. Squint or any morbid condition^ subject to the risk of aggravation 
or recurrence, in either eye, may cause the rejection of a candidate. 
The existence of imperfection of colour sense will be noted on the 
candidate’s papers. 

India. The Departments of Forest, Survey, Telegraph, Factories, 
and for various Artificers. ^~1. If myopia in one or both eyes exists, a 
candidate ma} be passed, provided the ametropia does not exceed 2*5 D, 
and if with correcting glasses, not exceeding 2 ’5 D, the acuteness of vision 
in one eye ec^uals 6/9 and in the other 6/6, there being normal range of 
acconmodation wdth the glasses. 

2. Myopic astigmatism does not disqualify a candidate for service ; 
provided the lens or the combined spherical and cylindrical lenses re- 
quired to correct the error of refraction do not exceed 2*5 D ; the acute- 
ness of vision in one eye, when corrected, being equal to 6/6, and in the 
other eye 6/9, together with the normal range of accommodation with 
the correcting glasses, there being no evidence of progressive disease in the 
ehorioid or retina. 

3. A candidate having total hypermetropia not exceeding 4 D is not 

1 Artificers engaged in map and plan drawing may be considered 
'.separately, and this standard relaxed if it appears to be desirable!' 
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disqualified, provided the sight in one eye (when «,der the influen^f 

atropine) equals 6/9, and in the other eye equals 6/6, with+ 4 D or any 
lower power. ^ 

4. Hypermetropie astigmatism does not disqualify a candidate for 
the service, provided the lens or combined lenses required to correct the 
error of refraction do not exceed 4 D, and that the sight of one' eye equals 
6/9 and of the other 6/6, with or without such lens or lenses. 

o. A candidate having a defect of vision arising from nebula of the 
cornea is disqualified if the sight of one eye be less than 6/12. In such a 
case the better eye must be emmetropic. Defects of vision arising from 
pathological or other changes in the deeper structures of either eye, which 
are not referred to in the above rules, may exclude a candidate for ad- 
mission into the service. 


6. Squint or any morbid condition, subject to the risk of aggravation 
or recurrence, in either eye, may cause the rejection of a candidah-. The 
existence of imperfection of colour sense will be noted on the candidate’s 
papers. 

India. Public Works Department and Superior Establishments, 
Railway Department. — 1. If myopia in one or both eyes exists, a candi- 
date may be passed, provided the ametropia docs not exceed 3*5 D, and 
if, with correcting glasses not exceeding 3*5 I), the acuteness of vision in 
one eye ecjuals G/9 and in the other 0/0, there being normal range of 
a(‘eommodation with the glasses. 

2. Myopic astigmatism do(‘K m^t diwpialify a candidate, provided the 
lens or the combined spherical and cylindrical lenses requij-ed to eorreot 
th(‘ error of refraction do not exceed 3*5 J) ; the acuteness of vision in 
one eye, when corrected, being equal to 0/9, and in the other 0/0, 
together with normal range of accommodation with the correcting glasses, 
there being no evidence of progressive disease in the chorioid or retina. 

3. A candidate having total hypermetropia not exceeding 4 I) is not 
disqualified, provided the sight in one eye (when under the iiifliionee ot 
atropine) equals 0/9, and in the other eye equals 0/6, with + 4 J) glasses, 
or any lower pow^r. 

4. Hypermetropic astigmatism does not disqualify, provided the lens 

or combined lenses recpiired to cover the error of refraction do not exceed 
4 I), and that the sight of one eye equals 6/9, and the other 6/0, with or 
without such lens or lenses. ^ 

5. A candidate, having a defect of vision arising from nebula of the 
cornea is disqualified if the sight of that eye be less than 0/12. In such a 
case the better eye must bo emmetropic. Defects of vision arising from 
pathological or other changes in the deeper structure of either eye, which 
ar^not referred to in these rules, may exclude a candidate. 

6. S(iuint or any, morbid condition, subject to the risk of aggravation 
or recurrence, in either e^ye, may cause the.rejection of a candidate. Any 
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imperfection of the colour sense is a disqualification for appointment to 
the Engineering Branch of the Railway Department, or as Assistant 
Superintendent in the Traffic Department. In all other cases a note as 
to any imperfection of colour sense will be made on the candidate’s papers. 

The Indian Medical Service, and the Indian Police Department.— 

1. Scjuint or any morbid condition of the eyes or of the lids of either eye, 
liable to the risk of aggravation or recurrence, will cause the rejection of 
the candidate. 

2. The examination for determining the acuteness of vision includes 

two tests ; one for distant, the other for near vision. The Army tost types 
will be used for the test for distant vision, without glasses, except where 
otherwise stated below', at a distance of 20 feet; and Snellen’s Optotypi 
for the test for near vision, w'ithout glasses, at any distance selected by 
the candidate. Each eye w'ill bo examined separately and the lids must 
be kept wide open during the test. The candidate must be able to read 
the testa without hesitation in ordinary daylight. ! 

3. A candidate possessing acuteness of vision, according to one M the 
standards herein laid down, will not be rejected on account of an erwr of 
refraction, provided that the error of refraction, in the following crises, 
does not exi'ccd the limits mentioned, viz. (a) in the (^ase of myopia, that 
the error of refraction does not ex(;eed 2*5 D ; that any correction for 
astifjmUim does not exceed 2*5 1) ; and, in the case of myopic 
astigmatism, that the total error of refraction does not exceed 2*5 1). 

4. Subject to the foregoing conditions, the standards of the minimum 
acuteness of vision with w'hich a candidate will be accepted are as follows : — 


Jlf'jht i'f/v. 

Distant vision. — V - 
Near vdsion. — Rends (I, (>. 

Better eye. 

Di.stant vision. — V (i/b. 

Near vision. — Reads 0, b. 

t 

Better eye. 

Distant vision. — V, without glassies 
“ not below b/24 ; and after 
correteion with glasses, ™ qot be- 
low 6/6. 

Near vision.— Reads 0, 8. 


Left eye. 


11' or.se eye. 

V, w'lthout glasses, - not below 
6/60; and after correction with 
glas-ses, -- not below' 6/24. 

Reads 1. 

It 

HVi'e eye. 

V, without glasses, = not beloW' 
6/24 ; and, after correction with 
glasses, = not below 6/12. ♦* 

< 

Reads 1. 


Standard I. 

V — b/(». 
Reads I), 6. 

Stand \KD 11. 


Standard ITI. 
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The Indian Pilot Service, and Candidates for Appointments as 
dnards. Engine-drivers, Signalmen and Pointsmen on Indian Rail- 
ways. — 1. A candidate is disqualitied unless both eyes are enunetroj»ic, liia 
^icuteness of vision and range of accommodation being j)erfeet. 

2. A candidate is disqualihed by any imperfection of his colour sense. 

3. Strabismus, or any defective action of the exterior muscles of the 
eyeball, disqualifies a candidate for these branches of service. 

The Indian Marine Service, including Engineers and Firemen.~'l. 

A candidate is disqualified if he have an error of refraction in one or both 
eyes which is not neutralised by a concave or by a convex 1 1) lens, or some 
lower power. 

2. A candidate is disqualified by any imperfection of his colour sense. 

3. Strabismus, or any defective action of the exterior muscles of the 
eyeball, disqualifies a candidati* for this branch of service. 

Royal Irish Constabulary.— A candidate for Cadetship in the Royal 
Irish Constabulary must be able to read with each eye separately, and 
without glasses, Snellen’s Metrical Test Types (Edition 1808) numbered 
1) 10, at 2fl English feet, and those nmnbererl I) - 0, 8 at any distance 

selected by the candidate himself. Scpiint, inability to distinguish the 
principal ct»lours, or any morbid condition liable to the risk of aggravation 
or recurrence in either eye, will involve the rejection of the candidate. 

The British Mercantile Marine. Form Vision Test.—Thv test is the 
letter test on Snellen's [innciple, for all candidates, and they are not 
allowed to wear spectacles or glas|cs of any kind. Jt tlii' eaiidirialt' can 
read correctly five of the <‘ight letters in (he fifth line from the lop of 
the sheet of letters he may be considered to have passetl the lest. If 
he cannot do so, his case should be submittml to the Principal Examiner 
of Masters and Mates. 

Oinclidates may use both eyes or either eye when being testtal for this 
standard. 

On and after January 1, 1014, a higher standard of Form Vision will 
be required of candidates, but the (lolour vision and colour ignorance 
tests will be uivillcrcd. The new Form Vision Test will be as ‘follows 

If a candid ite cm read correctly at a distance of 10 feet nine of 
(he twelve letters in the sixth line from the top anil eight of the fifteen 
letters in the seventh line with one eye, and the whole of the eight letters 
in the fifth line with the other eye, he may bo considered to have passed 
^ the test. If hj^emnot do so, his ease is submitted to th.^ Principal 
Examiner of Masters and Mates. 

Candidates who before January 1, 1914, shall have obtained any 
certificate of competency as Master or Mate (foreign-going or hr)me 
trade) shall have the option of undergoing the iiresent tests, and shall 
noty in order to obtain certificates of higher grades, be required to pass 
the lAore severe test. » 
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From November 1, 1909, it will be possible for any person serving 
or intending to serve in the Mercantile Marine to be examined with 
reference to the higher standard, and if he passes he may receive a cer- 
tificate to that effect, or, if he holds a certificate of competency, the fact 
of his having passed the higher standard will be endorsed upon it, 

Cohur 'Vision Test,— The colour vision of candidates is tested by 
Holmgren’s Method. 

Colour Ignorance Test.— The object of this test is to ascertain whether 
the candidate knows the names of the three colours— red, green, and 
white— and the test is confined to naming those colours. 

The Board of Trade examinations for Form Vision, Colour Vision 
and Colour Ignorance are oj^en to all persons intending to serve in tho 
Mercantile Marine, and all such persons are recommended to ascertain, 
by means of these examinations, whether their vision is such as to qualify 
them for service in that profession before entering upon it. 
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Aberration, chromatic, 408; 
spherical, 402. 

Abrasions of cornea, 160. 

Accommodkitioii, amplitude of, 7 ; 
in hyperinotropia, 428 ; irk my- 
opia, 414; anomalies of, 456; 
cramp of, in progressive myopia, 
421 ; mechanism of, 5 ; para- 
lysis of, 459 ; range of, 7 ; in 
hypermetropia, 428 ; in myopia, 
416 ; relative, 8 ; spasm of, 
461; varieties of hypermetropia 
in relation to, 429. 

Acromegaly, 361. 

Adaptation, retinal, 11. 

Advancement operation for con- 
comitant convergent strabis- 
mus, 519. I 

Albinismus, 231. 

Alexia, 366. 

Amaurosis, pretended, 388; from 
quinine, 325 ; spinal, 350 ; tem- 
porary, 105. 

Amaurotic family idiocy, 871. 

Amblyopia, central toxic, 345, 
354 ; congenital, 386 ; during 
pregnancy, 386 ; ex anopsia, 508 ; 
glycosuric, 354 ; nervous, 879 ; 
oi squinting eye, 508 ; reflex, 387 ; 
toxic, 21, 345; ursemic, 388. 

Amblyoscope, 515. 

Ametropia, 410. 

Amnesia, optic, 367. 

Amnesic colour-blindness, 367. 

Ansemia of retina, 810. 

Anaesthesia, traumatic, of retina, 

. 334. 

Anel’s syringe, 575. 

Angular conjunctivitis, 52. 

Anuidia, traumatic, 219. 

Anisometropia, 443. 

Ankyl^lepharon, 569. 

Anophthalmos, 597. 

Ay^rior chamber, cysts of, 221 ; 
haemorrhage into, 281. 

40 


Aphakia,^293. 

Aphasia, visual, 366. 

Argyrosis, 51. * 

Army commissions, vision re- 
quired for, 617. 

Army recruits, vision requhed for, 

6l8a 

Asthenopia, accommodative,' 430; 
conjunctival, 81 ; muscular, 469; 
nervous, 379. 

Astigmatism, 410, 432 ; compound, 
438 ; compound hypermetropic, 
433 ; compound myopic, 434 ; 
estimation of degree of, 437 ; 
existence of, determined by 
ophthalmoscope, 447 ; irregular, 
442 ; lontal, 443 ; measure- 
ment of degree ol, by astig- 
mometor, 439 ; mixed, 433, 
439 ; simple, 437 ; simple hy- 
permetropic, 433; simple my- 
opic, 433 ; regular, 432 ; regular, 
symptoms of, 434. 

Astigmometer, 439. 

Ataxy, hereditary, 378 ; and para- 
lysis of orbital muscles, 876. 

Atrophy, general chonoidal, 420; 
gyrate of retina and chorioid, 
320. 

Atrophy of optic nerve, hereditary, 
342, 350 ; of optic nerve, 348, 
355 ; primary of optic disc, 
diagnosis betAveen glaucoma and, 
240 ; with disease of spinal 
cord, 350; caused by poisoning 
with orgaiAj preparations of 
arsenic, 351 ; secondary, 349. 

Atropine, eczema after use of, 187 ; 
poisoning, 187. 

Bacillus pyocyaneus, 139. 

Bacteriology of conjunctivitis, 45. 

Barlow's disease, 592. 

EABedow’s disease, 612. 

Bjerrum’s screen, 240. 
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Blennorrhoea, acutx?, of conjunc- 
tiva, 55 ; neonatorum, 55 ; com- 
plications of, 57. 

Blepharitis ectropion, 567 ; in- 
termarginal, 46 ; marginal, 534 ; 
trichiasis in, 535 . 

Blopharopliimosis, 557. 

Blepharoptosip, 547. 

Blf<plmrosf)asm, 546 ; reflex, 104. 

Blind spot of Mariotte, 21. 

Blows on the eye, 161, 217. 

Bowels, ha'morrhago from, 353. 

British mercantile marine, vision 
required for, 623. 

]hillous keratitis, 135. 

Buphthalrnos, ^57. 

Calmjottk’s ophthalrno-reaetion, 
185; in phlyet. disease, lOli. 

Canalieiilns, obstrnetion of, 573; 
streptothrix in, 574. 

Carcinoma, of chorioid, 226 ; of 
ciliary body, 223; of ins, 223. 

Cataracta acereta, 268 ; mem- 
branacea, 260 . 

Cataract, anterior polar or pyra- 
midal, 267 ; artificial rijx'ning 
of senile, 264 ; black, 265 ; 
capsular, 269 ; central, 266 ; 
complete congenital, 264 ; of 
young people, 265 ; concussion, 
270 ; diabetic, 265 ; discission 
for, 290; fusiform or spindle- 
shaped, 268 ; glass blowers, 265 ; 
lamellar or zonular, 266 ; Mor- 
gagnian, 260 ; posterior polar, 
268 ; senile, 258 ; trauinatie, 
260 . 

Cataract extraction combined, 
275 • in the cajisiilc, 287 ; linear, 
273 ; simple, 285 ; mental de- 
rangomonts afh'r, 287 ; secon- 
dary glaucoma after, 288; com- 
plientions of : — expulsive ha‘mor- 
rhage, 283 ; ha'inorrhage into 
anterior chamber, 281 ; irregu- 
larities in process of healing, 
282 ; late appearance of anterior 
chamber, 282 ; plastic iritis, 284; 
prolapse of vitreous humour, 
281 ; septic infection, 283 ; striped 
keratitis, 282 ; erythropsia, 288 , 
390. 

Cavernous sinus, thrombosis of, 

498, 589. 

Cellulitis, orbital, 588. » 

Chalazion, 537. 

Chemosis, 42 , 56 , 95. ‘ 


Chlorosis, optic neuritis in, 340. 

Chorea, 375. 

Chorio-retinitis, 311. 

Chorioid, albinismus of, 231 ; car- 
cinoma of, 226 ; centra] senilo 
areolar atrophy of, 229 ; coloboma 
of, 177, 230; detachment of, 
227, 284 ; extravasation of 

blood in, 221 ; gjTate atrophy 
of retina and, 320 ; inflamma- 
tions of, 195 ; injuries of, 220 ; 
malformations of, 230 ; now 
growths of, 223 ; rupture of, 
220; sarcoma of, 223 ; tubercle 
of, 226. 

(^horioidal atrophy, general, 420 ; 
degeneration, near macula hitea, 
419 ; ring, 34. 

Chorioiditis, central, 197 ; central 
senile, 273 ; eentral senilis gul- 
tat(% 197 ; disseminated,! 195 ; 
posterior selero-, 227 ; piimilent, 
197 ; sympathetic disseminated, 
207. \ 

(horioido ridinitis, 349; svphilitic, 
197. 

Chromidrosis, jialpebral, 539. 

Ciliary body, carcinoma of, 223 ; 
inflammation of, 192 ; injuries 
oi, 220; myosarcoma of, 223; 
sarcoma ol, 223 ; syphilitic 
^ gumma of, 193. 

(kiloboina of cliorioid, 177, 230; 
ins, 230 ; lens, 292 ; sclerotic, 

177. 

(k)l(mr-blindness, 355 ; aiiinesie, 

367. 

Colour-sense, 11 ; tests, 13. 

Conjunctiva, acute blennorrluea of, 
55, treatment of, 58 , corneal 
coinplicatioriK in, 60 ; (iongestion 
of, 41 ; dermoids of, 98 ; dis- 
eases of, 39 ; emphysema of, 95 ; 
examination of, 40 ; liyalme, 
colloid, and amyloid degeneration 
of, 87 ; liyponemia of, 42 ; in- 
juries ol, 95 ; limbus of, 39 ; 
iupus of, 85 ; pemphigus of, 90 ; 
shrinking of (xerophthalrnos), 
after eniicleatiort, 607 ; syphilitic 
disease of, 85 , 542 ; tubercular 
disease of, 83 ; ulcers of, 85 ; 
catarrh of, in children, eczema- 
tous, 103 . 

Conjunctivitis, 43; angular, 52’ ; 
bacteriology of, 45 ; cEfi-arrhAi, 
44, 46 ; chronic catarrhal, 53 ; 
chronic, simple, 53 ; croupCus, 
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44 , 65 ; diphtheritic, 44 , 65 ; 
diplobacillary or angular, 52 ; 
follicular, 45 , 80 ; granular, 67 ; 
membranous, 63 ; metastatic, 45 ; 
l^arinaud’s, 45 , 82 ; petnficans, 
94 ; phlyctenular, 45 , 102 ; 

purulent, 44 ; traimiatic, 45 ; 
treatment of, 51 ; varieties of, 
44 ; vernal, 85 . 

Convergence, amplitude of, 9 ; in- 
sufficiency of, 529, 421 ; range 
of, 9 ; unit of, 10. 

Convergent concomitant strabis- 
mus, 502, 510; moasurcinoni 
of, 510 ; periodic, 510 ; single 
vision in, 507. 

Corectopia, 229. 

Cornea, abrasions of, 160 ; abscess 
of, 138 ; arcus senilis (Gfcron- 
toxon) of, 168 ; atrophic de- 
generation of margin of, 157 ; 
calcareous film of, 148^ conical, 
153; disjunction of, 160 ; cctasics 
of, 149; fistula of, 123; foreign 
bodies in, 158; globosa, 257; 
gumma of, 143; ha'inorrhaguj 
discoloration of, 1 62 ; inflam- 
mations of, 112 ; injuries of, 
158 ; leucoma of, 165 ; macula 
of, 165 ; marginal cctasy of, 
157 ; methods of examining 
the, 110 ; miliary tul)ercul6r 
nodules m, 147 ; Mule’s opera- 
tion tor staphyloma of, 152 ; 
nebula of, 165 ; ojiacitics of, 
165 ; sclerotismg opacity ol, 
148, 171 ; simple traumatic 

losses of suhstanco of, l60 ; 
staphyloma of, 62, 149 ; syphi- 
litic diseases of, 139 ; trans- 
plantation of, 167 ; tulxu'clo of, 
pannus, ulcers, and granulations 
in, 147 ; tumours of, 158 ; bulla* 
of, 101. 

Civil Service, vision required for, 
home, 619 ; Indian, 620. 

Crude’s treatment for blennorrluKa 
neonatorum, 58. 

Crystalline lens,ab8onco of (aphakia), 
293 ; eoloboiha of, 292 ; con- 

• genital defects of, 292 ; dis- 
eases of, 258 ; dislocation of, 
291 ; ectopia of (congenital dis- 
location), 292, 

CJ^eb'tis, acute, 192; chronic, 193; 
*irido-^ 178; syphilitic, 193; 
treatment of, 1^4 ; tubercular, 

m. 


Cyclodialj'sis (Heine’s operation) 
for glaucoma, 254. 

Cyclophoria (latent torsion), 528. 
Cycloplegia, 459. 

Cysticercus, sub-retinal, 329 ; sub- 
conjunctival, 97 ; m vitreous 
humour, 309. 

Cysts of anti^rior chamber, 221 ; 
of conjunctiva, 97 ; ins, 221. 

Dacryoadknitis, 583. 
Dacryocystitis, acute, 582 ; clironic, 

577. 

Dacryops, 585. 

Dalryinple’s sign, 613. 

Dendriform keratitis, 135. 

Dermoid tumours ol conjunctiva, 

98. 

Deviometer, Worth’s, 512. 

Diabetes, retinal affections m, 316. 
Dioptric system, 2. 

Diplobacillus ulcer of cornea, 127. 
Diplopia, 470; crossoii, 471 ; ho- 
monymous, 470 ; monocular, 217 ; 
crossed, 389. 

Diploseo[)e, 390 ; Jtemy’s, 530. 
Distichiasis, 72, 557. 

Eutuopion, 49 , 564 ; cicatricial or 
blepliantis, 566 ; muscular, 564 ; 
paralytic, 569 ; sonilo, 564. 
Eczema, alter use of atropine, 187 ; 

piistiilosa, 534 ; squamosa, 634. 
Edridge-Green’s theory of the 
colour-sense, 12. 

Electric light, blinding of retina 
by, 327. 

Elliot’s operation for glaucoma, 

253. 

Embolism of central artery of 
retina, 322. 

Emmetropia, 4. 

Endarteritis of retinal vessels, 324. 
Endophthalmitis, 216. 
Enophthalmos, 593. 

Entropion, 560 ; of lower lid, 
senile, 562. 

Epicanthus, 501, 570. 

Epilepsy, 374. ^ 

Epiphora, 572. 

Episcleritis, 169; iienodio tran 
sient, 169. 

Epithelial xerosis, 90. 

Erythropsia, 288, 390. 

Ethmoid cells, disease of, 605. 
Eupli 4 )s glass, 328, 409. 
Eversbusch’s operation for con- 
genital ptosis, 549. 
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Evif^ration, 151. 

Exophthalinometers, 587. 

Exophthalmos, 587 ; pulsating, 
600; intermittent, 60l. 

Expression tor trachoma, 70. 

Eyelid, congenital coloboma of, 57 1 ; 
diseases of, 534 ; eczema of, 
534 ; elephantiasis of, 544 ; em- 
physema of, 570 ; epithelioma 
ol, 546 ; eversion of, 564 ; gan- 
grene of, 546 ; injtu'ies of, 570 ; 
inversion of, 560 ; lupus of, 
546 ; lymphadonoma ol, 546 ; 
rodent ulcer ol, 543 ; solid 
cjedema of, 544 ; syphilitic affec- 
tions of, 542 ; vaccine vesicles 
on, 543. 

Facetted ulcer of cornea, 131. 

Far point, 6 ; m hypermetropia, 
425; in myopia, 411. 

Fibroma of conjunctiva, 99 ; of 
sclerotic, 173. 

Field of vision, 18 ; concontrie con- 
traction ol, 385 ; examination 

of, 18. 

Filth nerve, paralysis of, 501. 

It'ilamontary Keratitis, 134. 

Fistula ol cornea, 1 1 b. 

Fixation, binocular, 409 ; field of, 
467 ; line ol, 3. 

Fluorescino, 111. 

Foci, conjugate, 399 ; of concave 
spherical lenses, 400. 

Follicular conjunctivitis, 80. 

Foreign body witlim the eye, de- 
tection 01 , 301 ; removal of, 
305. 

Form sense, 16. 

Fourth nerve, paralysis of, 499. 

Friedrich’s disease, 378. 

Frontal sinus, disease of, 604. 

Fusion, sense of, 469. 

Ganglia, primary optic, 358. 

Gasserian ganglion, i32. 

Gerber’s disease, 490. 

Glasses, protective, 409. 

Glaucoma, 235 ; acute, 241, sym- 
ptoms ol, f41, congestive, 
241 ; chronic congestive, 235, 
smiplc, 235, 237 ; conditions 
likely to lead to secondary, 255 ; 
congestive, 235 ; cupping of 
optic papilla m, 237 ; diagnosis 
from primary atrophy ol optic 
disc, 240 ; Elliot’s operation 
tor, 253 ; etiology ot, ?445 ; 


fulminans, 2*44 ; haemorrhagic, 
322 ; malignant, 249 ; parallax 
in, 238 ; pathology of, 245 ; 
primary, 235 ; retention theory 
of, 246; secondary, 171, 180, 
216, 255, after cataract ex- 
tractions, 288 ; spontaneous pul- 
sation of retinal arteries in, 239 ; 
subacute, 244; Thomson Hen- 
derson’s theory of, 247 ; treat- 
ment of, 248. 

Glioma of retina, 328. 

Goitre, exophthalmic, 612. 

Gonorrhenai iritis, 63 ; oph- 
thalmia, 55 . 

Granular ophthalmia, 67. 

Granuloma, of the iris, 222; of 
conjunctiva, 99. 

Grares’ Disease, 612. 

Gumma of cornea, 143 ; of feclero- 
tic, 172. 

Haab’s* giant electro 

Hajmangioma of tli 

99. 

Haemophthalmos, 17 

Hannorrhages from stonmcli, boWels, 
or uterus, 353. 

Hieinorrhagic discoloration of 
cornea, 162. 

Hallucinations, visual, 367. 

^^.arlan’s tost for pretended amau- 
rosis, 389. 

Hasel berg’s test typos, 390. 

Hay fever, 67. 

Heme’s ojieration for glaucoma, 

254. 

Helmholtz’s ophthalmoscope, 27. 

Hemiachi’omatopsia, 363. 

Hemianopic prism phenomenon, 
364 ; pupil, 363. 

Hemianopsia, 21, 355, 365; alti- 
tudinal, 357 ; bi-tcinporal, 357, 
361 ; complete, 356 ; double, 
357 ; homonymous, 357 ; in- 
complete or partial, 356 ; locali- 
sation of lesion in cases of, 360 ; 
nasal, 357 ; superior or inferior, 
357 ; relative, 357 ; transitory, 
385. c 

Hemiplegia, crossed, 497. 

Hering’s theory of colour sense, 12. 

Hernia cerebri, 597. 

Herpes corneae febrilis, 133 ; zoster 
ophthalmicus, 539. 

Heterophoria, 468, 522. 

Heterophthalirgis, 229. 

Heteroscope, 515. 


-magnet, \ 307. 
le coiijurktiva. 
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Holmgren's colour test, 14. 

Holth’s operation for glaucoma, 

268. 

Hordeolum, 536. 

Hyaline outgrowths from optic 
disc, 352. 

Hyaloid artery, persistent, 309. 
Hydrocephalus, 339, 373. 
Hydrophthalmos, congenital, 257. 
Hypersemia of conjunctiva, 42 ; of 
retina, 310. 

Hyperbolic lenses, 155. 
Hypermetropia, 410, 424; am- 
plitude of acconimodation in, 
428 ; angle y in, 428 ; definition 
and optical causes of, 424 ; 
determination of degree of, 427 ; 
etiology of, 430 ; optical ^ cor- 
rection of, 426 ; proscribing 
spectacles in, 431 ; range of ac- 
commodation in, 428 ; symp- 
toms and signs of, 430 ; varieties 
of, in relation to accommoda- 
tion, 429. 

Hypermetropic eye, far point of, 

425. 

Hyphauna, 175, 216. 

Hypopyon, 114. 

Hysteria, nervous amblyopia in, 

383. 

IniOOY, amaurotic family, 371. * 

Indian Civil Service, etc., vision 
recpiirod for, 620. 

Infantile ulceration of cornea, 132. 
Influenza bacillus, 50. 

Insufficiency, muscular, 468. 
Iridectomy, 231 ; cataract ex- 
traction, without, 285. 
Iridencleisis for glaucoma, 253. 
Iridoromia, 230. 

Iridis, rupture of sphincter, 218. 
Irido-chorioiditis, 178; cyclitis, 
178, chronic, 193. 

Iridodialysis, 217. 

Iridodonesis, 292. 

Iridotomy in secondary cataract, 

289. 

Iris, anteflexion of, 217 ; albinis- 
mus of, 231 ; Domb6, 180, 205 ; 
carcinoma of, 223 ; coloboma of, 
230 : cysts of, 221 ; dehiscence 
of, 219 ; foreign bodies in, 216 ; 
CTanuIoma of, 221 ; inflamma- 
Jion (jf, 179; injuries of, 216; 
malformations of, 229 ; new 
growths of, 221 ;* operations on, 
2fl ; prolapse of, 116; retro- 


flexion of, 218 ; sarcoma of, 222 ; 
solitary tubercle of, 222. 

Iritis, 179 : acute, 179 ; chronic, 
190 ; diagnosis from conjunc- 
tivitis, 44 ; gonorrhwal, 183 ; 
in leucaemia, 184 ; plastic, after 
cataract extraction, 284; rheu- 
matic, 186 ; syphilitic, 122 ; 
treatment of chronic, 192, 
syphilitic, 188, tubercular, 189; 
tulxjrcular, 183, kerato-, 183. 

Irritation, sympathetic, 199, 200. 

Jacob’s ulcer, 543. 

Jameson’s, Chalmers, operation 
for iridodialysis, 218. 

Joquirity, 77. 

Kkhataluia, traumatic, recurrent, 

160. 

Keratitis, aspergilliiui, 137 ; bul- 
lous, 135 ; dendriform, 136 ; 
diffuse interstitial or parenchy- 
matous, 139; disciformis, 146; 
fasicular, 103 ; filamentary, 134 ; 
grating-like or reticular, 144 ; 
guttatf) or nodular, 144 ; neuro- 
paralytic, 131 ; profunda, 143 ; 
punctata, 147 ; riband-like, 148 ; 
specific punctiform interstitial 
143 ; striped, 282. 

Keratomalacia, 132, 143. 

Keratoscopp, 154. 

Koch-VVeek’s bacillus, 50. 

Kronlein’s operation, 609. 

Laoiumal apparatus, diseases of, 

572. 

Lacrimal gland, cysts of, 585 ; ex- 
tirpation of, 586 ; inflammation 
of, 583 ; and salivary, symmet- 
rical chronic swelling of, 585 ; 
tumours of, 584 ; tubercular 
disease of, 585. 

Lacrimal sac, blennorrhcca of, 577 ; 
extirpation of, 679. 

Lagophthalmos, 553. 

Lagrange’s operation for gjaucoma, 

252. 

Landry’s disease, 378. 

Latent deviations, 522 ; tests for, 

523. 

Latent torsion (cyclophoria), 528. 

Load poisoning, 341. 

Leber^ disease, 342, 350. 

Ler^s, crystalline, diseases of, 258 ; 
measurer, Geneva, 407 ; real 
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focuB of convex, 399 ; virtual 
focus of convex, 400. 

LonBOB, 897 ; axes of spherical, 
898 ; bifocal, 459 ; cylindrical, 
403 ; decontration of, 408 ; foci 
of concave spherical, 400 ; moni- 
scuB, 399; numbering of, 405; 
optical defoctH of, 402 ; princi- 
pal focus of conv(=>x splierical, 
398 ; recognition of spherical, 
406 ; spherical, 397 ; sphero- 
cylindrical and toric, 404. 

Lenticonus, 292. 

Loontiasis ossium, 588. 

Leucjoniia, iritis in, 184. 

Leucoma, adherent, 02, 116, 165. 

Light-sense, 10 ; Bjorruni’s test for, 

11 . 

Lithiaais of conjunctiva, 93. 

Localisation, objective and aub- 
joctive, 467. 

Lbhloin’s opcratifui for corneal 
transplantation, 167. 

Lupus of conjunctiva, 85. 

Lymphoma of conjunctiva, 99; 
of uveal tract, 227. 

Macula, of cornea, 116, 165. 

Macula lutea, chorioidal degenera- 
tion near, 419 ; exudation at, 
419; examination of, 32, 36; 
holes at, 335. 

Maddox’s axis finder, 407 ; double 
prism, 396, 525 ; rod test, 484, 
526. 

Marginal ectasy of cornea, 157 ; 
ring ulcer of cornea, 130. 

Maxillary antrum, disease of, 606. 

Megalopsia, 196. 

Meibomian cyst, 537. 

Meningitis, 372 ; acute tubercular, 
372 ; cerebro-spinal, 373 ; trau- 
matic, 873. 

Metamorphopsia, 196, 312, 326. 

Micro-organisms in conjunctivitis, 

47. 

Micropsia, 196, 312, 460. 

Migraine, 375 ; ophthalmoplegic, 
487. # 

Milium, 538. 

Mind-blindness, 867. 

Moebius' sign, 618. 

Mole of conjunctiva, 99. 

Molluscum contagioBum, 538. 

Motais’ operation for ptosis, 548. 

Mouches volantes, 299. • 

Mules’ operation, 152, 212. 

Muscae volitantes, 299, 418. *■ 


Myasthenia gravis, 492. 

Mydriasis, 479 ; traumatic, 219. 

Myelitis, 878 ; acute, 342. 

Myodesopsia, 299. 

Myopia, 410 ; amplitude of accom- 
modation in, 414 ; angle y in, 415 ; 
axial, 411 ; black spot in, 419 ; 
curvature, 410 ; detachment of 
retina in, 421 ; etiology of, 416 ; 
far point in, 44 ; functional 
anomalies in progressive, 421 ; 
general chorioidal atrophy in, 
420 ; htemorrhage at yellow 
spot in, 420 ; index, 410 ; man- 
agement of, 421 ; operative cure 
of, 423 ; optical coAection of, 
412 ; pernicious, 418 ; progres- 
sive, 418 ; range of accom- 
modation in, 415 ; simple^ non- 
progressive, 417 ; symptoips of, 
417 ; tests for degree of, 413. 

Myopic crescent, 418. \ 

Myosarcoma of ciliary body, 2^3. 

Myotics, treatment of glaucomk by, 
‘254. \ 

Myotonia congenita, 378. 

Nasvus of eyelids, 538 ; of con- 
junctiva, 99. 

Nasal duct, stricture of, 575. 

Navy, Koyal, vision rocjuirod for, 

^■ 619 . 

Near point, 6. 

Nebula of cornea, 116, 165. 

Neurasthenia, nervous amblyopia 

in, 382. 

Neuritis, optic, associated with 
persistent spinal rhinorrheea, 
344; causes of, 339 ; hereditary, 
342 ; retro- bill bar, 342. 

Neuroma, plexiforrn, 545. 

Neuro-paralytic keratitis, 131. 

Neurosis, traumatic nervous am 
blyupia in, 385. 

Night blindness, 196, 312 ; acute 
or idiopathic, 387. 

Nodal point, 3. 

Nuclear paralysis, 488. 

Nystagmus, 231, 531 ; temporary, 
632. * 

Opacitiks of cornea, 165 ; in re- 
fractive media, detection of, 33. 

Ophthalmia, 43 ; Egyptian, 68 ; 
electric, 327 ; granular, 45, Hjff, 
acute, 70, chronic, 71 gonor- 
rhosal, 55, •complications of, 
57 ; military, 68 ; nodosa, «B4; 
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phlyctenular, 102 ; purulent, 56 ; 
tarsi, 43, 534 . 

Ophthalmitis, sympathetic, 1 75, 
199, 201 ; enucleation or ex- 
cision for, 211 ; evisceration for, 
212 ; extraction of lens for, 214 ; 
iridectomy for, 213 ; optical 
operations used in, 213 ; para- 
centesis in, 213 ; prophylactic 
operations used for, 211 ; sclero- 
tomy in, 213 ; pathogenesis of, 
215 . 

Ophthalmoplegia externa, 488 . 
Ophthalmoscope, 24 ; direct 
method with, 28 ; estimation of 
refraction* by, 443 ; existence of 
astigmatism determined by, 447 ; 
indirect method with, 29 . ^ 

Optic amnesia, 367 
Optic atrophy, 354 ; hereditary, 
342 , 350 ; primary, 350 . 

Optic axis, 3 ; disc, 32, 34 ; ga-n- 
glia, primary, 358. 

Optic nerve, atrophy of, 348 , 355 ; 
secondary, 349 , causes of, 349 ; 
diseases of, 336 ; endothelioma 
of, 60 1 ; examination of, 32 ; 
fibromatosis of, 601, fibrosarco- 
mata of, 601; injuries of, 353 ; 
tumours of, 601 . 

Optic neuritis, 336 , 349 ; associahnl 
with persistent cerobro-spintl 
rhinorrhoea, 344 ; causes of, 
339 ; retro-bulbar, 343 . 

Optics, elementary, 392. 

Orbicular sign iii heinijilegia, 501 . 
Orbicularis muscle, clonic cramp of, 
546 ; tonic cramp of, 546 . 

Orbit, angiomata of, 599 ; car- 
cinoma of, 600 ; caries of, 591 ; 
cysts of, 596 ; dermoids of, 596 ; 
exostosis of, 598 ; injuries of, 
591 ; periostitis of, 589 ; sar- 
coma of, 599 ; temporary re- 
section of outer wall of (Ivrbii- 
loin’s operation), 609 ; tumours 
of, 593 , 598 . 

Orbital cellulitis, 588 ; cysts with 
anophthalmos, 597 . 

Orbital muscles,® ataxy and para- 
‘ lysis of, 376 ; derangement of, 
462 ; paralysis of, 472 ; spasm 
of, 530 . 

Orbits, symmetrical tumours of, 600 . 
Ofiertation, 467 . 

OsteomI of conjunctiva, 98 ; of 
sclerotic, 178. • 

Ox^phaly, 588. 


Paknus, akf 73 . 

Panophthalmitis, 175. 

Pajiilla, congestion, 336 ; and in- 
tracranial tumours, 338. 

Papilla, optic, cupping of, 237 ; 
spontaneous pulsation of arteries 
ill, 239. 

Papillitis, 337. 

Pajnlloina ot conjunctiva, 99 . * 

l^aracentosis of anU'fior chamber, 
119 ; for sympathetic* ophthal- 
mitis, 213. 

Parallax, 35, 238. 

Paralysis, fascicular, 492 ; of or- 
bital muscles in cerebral dis- 
’ ease,localismg value of, 496 ; acute 
ascending (Landry’s disease), 
378 ; agitans, 373 ; chronic 
nuclear, 490 ; conjugate lateral, 
491 ; general, of insane, 370 ; 
infant il(^, 373 ; of fifth nerve, 
501 ; of fourth nerve, 499 ; of 
sixth nerve, 499 ; of seventh 
nerve, 500 . 

Paralysis of orbital muscles, and 
ataxy, 376 ; cause's of, 484 , 491 ; 
cerebral, 493 ; measurement of 
degree of, 484 ; treatment of, 
485 ; in purulent otitis media, 
500. 

Parencliymatous xerophthalmos, 

88 . ■ 

Pemphigus of conjunctiva, 90 . 
Perimetry, 18 . 

Perivasculitis, 324, 342 ; in de- 
tachment of cliorioid, 228. 
PhlycteriR, 103 , 

Phlyctenular conjunctivitis, 102 ; 

keratitis, primary, 104 . 
Photometer, 11 . 

}’liotoj)>iobia, 103. 

Plithciriasis ciliorum, 536 . 

Phthisis bulbi, 175. 

Piiysiological excavation of papilla, 

35 . 

Pigment siiots in sclerotic, 173 . 
Pinguecula, 91 
IMacedo’s disc, 154 , 437. 

Plano glass, 392b 

Pneumococcus, 50 ; serum, 
Romer’s, 67. 

Polio-encephalitis, chronic superior, 

490 . 

Polycoria, 229 . 

Polyopia, 262. 

Polypus of conjunctiva, 99 . 
Presbyopia, 456 . 

Prisms, 393 ; effect of, on binocu- 
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lar vision, 396; Maddox’s double, 
390 ; numbering of, 894 ; pre- 
scribing of, 397 ; recognition of, 
395 ; uses of, 397. 

Projection of light, 22, 272. 

Proptosis, 687. 

Prothesis oc.uli, 212. 

Pseudo-glioma, 198. 

Psehdo-hypopion, 181, 205. 

Pterygium, 91. 

Ptosis, 647 ; adiposa, 548 ; con- 
genital, 549 ; operations for, 
548 ; with associated movements 
of affected eyelid, 663 ; para- 
lytic, 547 ; sympathetic, 377, 
497. 

Punctate deposits on cornea, 147. 

Puncturn lacrimale, mal -position 
of, 572 ; stenosis and complete 
occlusion of, 672. 

Puncturn proximum, 6 ; remotum, 

4. 6. 

Pupil, Argyll Robertson’s, 377 ; 
exclusion of, 180; hemianopic, 
363 ; occlusion of, 1 80 ; symp- 
tom, Wernicke’s, 363. 

Pyramidal cataract, 63. 

Quinine amaurosis, 825. 

Ranok of accommodation, 7. 

Red vision, 390. 

Reflection, laws of, 24. 

Refraction, 4, 392 ; estimation of, 
443 ; index of, 393. 

Retina, ansemia of, 310 ; apoplexy 
of, 321 ; atropines and degen- 
erations of, 318 ; blinding of, by 
electric light, 327 ; by direct 
sunlight, 326 ; cysticercus under, 
829; detachment of, 330, 421; 
development of connective tissue 
in, 817 ; diseases of, 310 ; em- 
bolism of central artery of, 322, 
849 ; glioma of, 328 ; gyrate 
atrophy of chorioid and, 320 ; 
hsemorrhage in, at yellow spot, 
420; hypersemia of, 310; throm- 
bosis of central i>jtery of, 322 ; 
of central vein of, 324 ; traumatic 
ansBsthesia of, 334 ; traumatic 
oedema of, 884 ; tubercle of, 
329. 

Retinal affections in diabetes, 316. 

Retinal vessels, diseases of, 321 ; pul- 
sation of, 310 ; sclerosis of,^ 324 ; 
as seen by ophthalmoscope, 36. 

Retinitis, 311 ; albuminurica, 3f4 ; 


atrophicans centralis, 336 ; cir- 
cinata, 318 ; haemorrhagic, 313, 
314 ; leucaemica, 316 ; metas- 
tatic, 318 ; neuro-, 811 ; pig- 
mentosa, 318, 349 ; proliferans, 
317 ; punctata albescens, 320 ; 
purulent, 318; syphilitic, 311. 

Rotinoscopy, 448 ; with concave 
mirror, 452 ; with plane mirror, 
451, 466. 

Rhinorrhcea, persistent cerebro- 
spinal, associated with optic 
neuritis, 344. 

Rodent ulcer of the eyelid, 543; 
of the cornea, 129. 

Romer’s treatment of cdhneal ulijer, 

127. 

Ront^en Rays, Mackenzie ‘David- 
son’s method for cmployingL 302. 

Royal Irish Constabulary, vision re- 
quired for, 623. I 

SiEMisoH’s ulcer of cornea, 124. 

Sarcoma carcinomatosum, 227.\ 

Sarcoma of chorioid, 223 ; ' of 
ciliary body, 223 ; of conjipic- 
tiva, 100 ; of iris, 222 ; ost^o-, 
227 ; of sclerotic, 173. 

Schiotz’s tonometer, 236. 

Scloritis, 104; deep, 171; staphy- 
loma in, 171. 

SHero-chorioiditis, posterior, 227. 

Sclerosis, diffuse, of brain, 370 ; 
disseminated, 342 ; disseminated, 
of brain and spinal cord, 368 ; 
of retinal vessels, 324. 

Sclerotic, congenital defect of, 177 ; 
diseases of, 169 ; fibroma of, 173; 
injuries of, 173 ; osteoma of, 
173 ; perforating wounds of, 
174 ; pigment spots in, 173 ; 
ring, 34 ; ruptures of, 174 ; 
sarcoma of, 1 73 ; staphyloma of, 
175 ; syphilitic gumma of, 172 ; 
tubercle of, 173 ; tumours of, 
173. 

Sclerotomy in glaucoma, 251 ; 
posterior, in malignant glaucoma, 
249 ; in sympathetic ophthal- 
mitis, 213. * 

Scotoma, 22 ; absolute, 345 ; cen- 
tral, 312; paracentral, 240, 
345 ; pericentric, 345 ; .• peri- 
pheral, 312 ; positive, 196 ; 
relative, 345 ; ring, 22, 31^; 
scintillating, 385. 

Senile ectropion,' 564. 

Seventh nerve, paralysis of, 609. 
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Sideroscope, 271, 302, 805. 

Siderosis, 301. 

Sight, sense of, 10. 

Sixth nerve, paralysis of, 499. 

Snell’s electro-magnet, 306. 

Snellen’s coloured types, 390 ; test 
types, 17. 

Sno'w-blindness, 326. 

Sphenoid bone and antrum, dis- 
ease of, 605. 

Spinal amaui’osis, 350. 

Spinal cord, disease of, 350 ; in- 
juries of, 379. 

Spring catarrh, 85. 

Squinting eye, amblyopia of, 508. 
Staphylom*, anterior or ciliary, 176; 
ot cornea, ilO, 149; equatorial, 
176 intercalary, 176; ^pos- 
terior, 227, 418; in Hcloritis, 
171 ; of sclerotic, 175. 

Stellway’s sign, 613. 

Stevens’ phorometcr, 525, 

Stomach, hfcmorrhage from, 353. 
Strabismoraetor, tangent, 513. 
Strabismus, 408 ; concomitant 
divergent, 521 ; convtjrgont, con- 
comitant or internal, 431, 503, 
measurement of, 510, by peri- 
meter, 612, operations for, 516, 
single vision in, 507, treatment 
of, 514; fixus, 502; latent, 
408 ; non-paralytic, 503 ; perfb- 
dic, 510 ; pormanont, alter- 
nating, 510, niOTiolatoral, 510. 
Stye, 536. 

Symblephuron, 66, 72, 96, 554. 
Synchysis, 299 ; scintillans, 300. 
Synecliia, anterior, 61 ; posterior, 
180. 

Syphilis, cause of optic neuritis, 
340 ; secondary, haemorrhagic 
retinitis associated with, 314. 
Syphilitic chorio-retiiiitis, 197, 311 ; 
cyclitis, 193 ; disease ot the 
conjunctiva, 85 ; disease of the 
cornea, 189 ; gurnma of the 
ciliary body, 193 ; gumma of 
the sclerotic, 172 ; intis, 182 ; 
retinitis, 311, J49. 

Syringomyelia, il78. 

Tabes dorsalis, optic neuritis m, 
342 ; optic atrophy in, 375. 
Tarsal cyst, 637. 

Jai'sitis, syphilitic, 542. 

Tattoofhg the cornea, operation of, 
166. 

Te#ometer, Schiotz’s, 236. 


Tenonitis, 589. 

Tenotomy for concomitant con- 
vergent strabismus, 616. 

Tension in glaucoma, 236. 

Third nerve, paralysis of, 477, 496 ; 

intermittent of one eye, 487. 
Thomson’s disease, 378. 

Thrombosis of central artery of 
retina, 322 ; of retinal vein, 
324 

Tower skull, 588. 

Trachoma, 67 ; acute, 70 ; chronic, 
71 ; treatment ol, 75 ; trichiasis 

IS, 72. 

Trichiasis, 557. 

Tubercle of chorioid, 226 ; miliary 
cliorioidal, 227 ; of retina, 329 ; 
of sclerotic, 173 ; of iris, 222. 
Tubercular disease of oonjunctiva, 

83. 

I'umours of conjunctiva, 98 ; of 
cornea, 158 ; intracranial, 338 ; 
of sclerotic, 173 ; of retina, 328 ; 
of uveal tract, 221 ; of orbit, 598; 
of optic nerve, 601. 

Vlceiiation of cornea, infantile, 
with xerosis of conjunctiva, 

132. 

Ulcers of conjunctiva, 85; of cornea, 
diagnosis of, 113, absorption, 
131, deep, 123, diplobacillary, 
127 ; facetted, 131, marginal 
ring, 130, rodent, 129, ser- 
piginous, 124, simple, 122. 
Uterus, hicmorrhage from, 368. 
Uveal tract, diseases of, 178 ; in- 
juries of, 216 malformations of, 
229 ; now growths of, 221. 


Vaccine vesicles on eyelids, 543. 

Vertigo paralysant, 490. 

Vision, acuteness of, 16. 

Vision, field of, 18 ; binocular, 21, 
469, effect of prisms on, 896; 
concentric contraction of, 885 ; 
defects in, 21. 

Visual line, 3. 

Vitreous humour, blood vessels m, 
309 ; cysticercus in, 809 ; diseases 
of, 295 ; fluidity of, or synchysis, 
299 ; hiemorrhage in, 298 ; opaci- 
ties, varieties ot, 296 ; non-puru- 
loiJt affections of, 296 ; prolapse 
of 281; purulent inflammation of, 
^95 ; synchysis scintillans, 300. 
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Vitreous humour, detection of I Word-blindnbss, 865 ; congenital, 
foreign bodies in, 301 ; by. Mac- | 366. 

kenzie Davidson’s metliod, 302 ; ' Xanthelasma., 588 . 
by Sideroseope, 802 , 306 ; re- Xe/ophthalmoB, 06, 88 , 90 ; after 
moval of, 306. enucleation, 607 . 

Younq-Helmholtz theory of 
Wernicke’s pupil -symptom, 363. | colour vision, 11. 
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Green ; formerly Assistant Bacteriologist to the Laboratories of the Royal Colleges of Physicians 
and Surgeons, London ; and sometime Lecturer on Pathology and Bacterwlogy m the 
University of Birmingham, &c. 
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Public Analyst for Stoke Newington; Examiner tn Public Health to the Royal Colleges of 
Physicians and Surgeons, London, &c. 

PUBLIC HEALTH LABOBATOBY^ WOBK. The part dealing with 
Public Health Bacteriological Work is contributed by W. G. Savage, M.D. 
Loni)., B.Sc., D.P.H., County Medical Officer of Health, Somerset. Fifth 
Edition, with 6 Plates and 96 other Illustrations, demy 8vo, los. net. [1911 

[Lewis's Practical Series]. 


NORMAN KERR, m.d., f.l.s. 

Late hesi4ent of the Society for the Study of Inebriety; Consulting Physician, Dalrymple Home for 
Inebriates, etc. 

INEBRIETY OB NARCOMANIA: its Etiology, Pathology, 

Treatment, and Jurisprudence. Third Edition, 8vo, ys. 6d. net. [1894 


PROF. FEDOR KRAUSE, m.d. 

Och. Medizmalrat Diiigierender Artzt am Augustn-Hospital zu Berlin. 

SURGERY OP THjra BRAIN AND SPINAL CORD, based on 

personal experiences. Translated by Prof. 11. A. HauboA), M D., Clinical 
Professor of Surgery, Bellevue Hospital and New York University Medical 
College. Vol. I. With 63 figures in the Text, 24 Coloured Plates, and i half- 
tone plate. Crown 4to, 25s. net. [1910 


DR. PH1LAL^:THES KUHN. 

Staff Surgeon to the Imperial Troops of the South West African Protectorate, 

AGAINST MALARIA. « 

A. Nebbit, M.A., with a Table of Curves, 8vo, as. n^. [1902 


INOCULATION 
Translated by H. 
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FJ. CHARLES LARKIN, f.rx.s. eng. 

Surgeon to the Stanley Hospital; late Assistant Lecturer in Physiology in dniversity 
College, Liverpool, 

AKD • 

RANDLE LEIGH, m.b., b.sc. lond. 

Senior Demonstrator of Physiology m Uml/^rsl^y College, Liverpool, 

OUTLINES OF PRACTICAL PHYSIOLOGrICAL CHEMISTRY. 
Second Edition, with Illustrations, crown 8 vo, paper as. 6 d. net, or cloth 38 . net, 
' [1891 

O. H. LATTER, m.a. 

[See Cambridge Biological Series, page 5 . 


J. WICKHAM LEGG, f.r.c.p. 

Formerly Assistant Physician to Saint Bartholomeio's Hospital, and Lecturer on Pathological 
, A natomy iH*the Medical School. 

ON THE BILE, JAUNDICE, AND BILIOUS DISEASES- 

With Illustrations in chromd-lithography, roy. 8 vo, 25 s. [1880 

II. 

A GUIDE TO THE EXAMINATION OP THE URINE. 

Seventh Edition, edited and revised, by H. Lewis Jones, M.D., M.A., F.R.C.P., 
Medical Officer in charge of the Electrical Department in St. Bartholomew's 
Hospital. With Illustrations, fcap. 8 vo, 3 s. 6 d. [1893 


ARTHUR H. N. LEWERS, m.d, lond., f.r.c.p. lond. 

Senior Obstetiic Physician to the London Hospital, and Lecturer on Midwifery, London Hospital 
Medical School; Examiner in Midwifery and Diseases of Women at the Conjoint Boaid of the 
Royal College of Physicians of London, and of the Royal College of Surgeons of England; 
late Examiner in Obstetric Medicine to the Univeisity of London, &c. 

I. 

CANCER OF THE UTEAUS : A Clinical Monograph on its 

Diagnosis and Treatment. With the After Results in Seventy-Three Cases 
Treated by Radical Operation. With 3 coloured Plates and 51 original Illus- 
trations, 8 vo, los. 6 d. net. ] 1902 

II. 

A PRACTICAL TEXTBOOK OF THE DISEASES OF WOMEN. 

Seventh Edition, with new coloured Plates, and other Illustrations, demy 8 vo, 
[Lewis’s Practical Series] . Jn the Press, 


DR. PERCY LEWIS. 

Hon. Medical Officer to the Victoria Hospital and Surgeon to St. Andrews' Convalescent Home, 

Folkestone. 

A MANUAL OP MEDICAL EXERCISES, 2 nd edition enlarged, with 
illustrations, i6mo, is. 6d. net. [1910 


PROF. W. J. LEWIS, ?|.A. 

[See Cambridge Geological Series, page 6 . 


THOMAS LOGAN, m.d. 

Licentiate of the Royal Faculty of Physicians and Surgeons of Glasgow. 

‘^^TERA ET NOVA, or Extracts from the Diary of a Medipal 
”Prafc*titioner ; Biological Physics; Ph 3 iBic ^nd Metaphysics. Studies and Essays. 
Edited by Quintsin McLennan, M.B., Ch.M. Surgeon, Glasgow Royal Infirmary, 
Ac.^and P. Henderson Aitken, M.A.,»B.Sc., Litt.D. Demy 8 vo, with illuslra- 
tion|, 3 vole., 248 . net, ^ [1910 
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^ WILLIAM A. M'KEOWN, m.d., • 

Laie Surgeon to the Ulster Bye, Ear, and Throat Hospital, Belfast ; Member of the Senate of the Royal 
, Umverstty of Ireland ; Lecturer on Ophthalmology and Ototogy, Queen's College, Belfast, 

A TEEATISE ON *<UNEIFE” CATAEACT, and its Sucoessfiil 

Treatment by Operation, with Tables comprising 151 Cases. With Illustrations, 
royal 8vo, 12s. 6d. net. 

J. M. H. MACLEOD, m.a., m.d., m.r.c.p. 

Physician for Diseases of the Skin, Outpatients, Charing Cioss Hospital; Physician for Diseases of the 
Skin, Victoria Hospital for Childint ; Lecturer on Skin Diseases, London Schoi I of Tropical Medicine. 

PEACTICAL HANDBOOK OF THE PATHOLOGY OP THE 

Skin. An Introduction to the Histolopy, Pathology, and Bacteriology of the 
Skin, with Special Reference to Technique. With 40 Plates, 8 being in Colours, 
from original Drawings, demy 8vo, 15s. net. [1908 


J. E. MARK, M.A. 

[See Cambridge Geological 



JEFFERY A. MARSTON, m.d., c.b., f.r.c.s., m.r.c.p. lond.\ 

Surgeon General Medical Staff (Retired). 

NOTES ON TYPHOID FEVEE: Tropical Life and its SeqielsB. 

Crown 8vo, 38. 6d. {1890 


W, HARRISON MARTINDALE, ph.d. marburg, f.c.s. 

AND 

W. WYNN WESTCOTT, m.b., lond., d.p.h. 

H.M.'s Coroner for North'East London, 

I, 

THE EXTEA PHARHACOPCEIA od Martindalo and Westcott. 

Fourteenth Edition, revised by W. Harrison Martindale, ph.d., f.c.s., and 
W. Wynn Westcott, m.b. Bound in limp roan, fcap. 8vo, i28. net. Complete 
with Supplement, “ Organic Analysis Chart,” 15s. 6d. net. 

The Supplement separately, 3s. 6d. net. [1910 

II. 

“ SALVAESAN ” or “ 608 ” (Dioxy-Diamino-Arsenobenzol) ; its 

Chemistry, Pharmacy and Therapeutics. With five illustrations, demy 8vo, 5s. 
net. [1911 

W. HARRISON MARTINDALE, ph.d. marburg, f.c.s., &c. 

OEGANIC ANALYSIS CHAET. A Supplement to the Extra 

Pharmacopoeia, limp roan, fcap. 8vo, 3s. fid. net. [1910 



MATEEIA MEDIOA LABELS. 

Adapted for Public, and frivate Collections. Compiled from thf, British Pharma- 
copoeia of 1898 and other sources. The Labels are arranged in Two Divi- 
sions 

Myliion L— Comprises Chemical Materia Medica, including Alcohols, Alka- 
loids, Sugars, and Neutral Bodies. 

r mvMon XX.— Comprises, with few exceptions, Substances of Organized Struc- 
ture, obtained from the Vegetable and Animal Kingdoms. 

’ f On gummed paper, 126. fid. net. ' 

Specimens of the Labels, of which there are about 300, will be sent on application. . 
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> ^ ELIE METCHNifcOFF. 

Fotetgn Member of the Royal Society of London. 

IMMUNITY IN INFECTIVE DISEASES. 

Translated by F. G. Binnie, 45 figures, royal 8 vo, i 8 s. net. [1905 


A. STANFORD MORTON, m.b., f.r.c.s. eng. 

Surgeon to the Moorfields Ophthalmic Hospital ; Ophthalmic Surgeon to the ' Great Rorthem Central 

Hospital, &c, ^ 

EEFEAGTION OF THE EYE : its Diagnosis and the Correction 

of its Errors. Seventh Edition, thoroughly revised, small 8 vo, 3 s. 6 d. [1900 


p. W. MANSELL MOULLIN, m.d. oxon., f.r.c.s. 

Consulting Surgeon to the London Hospital; late Examiner in Surgery at the University of Oxford, &c. 
* « I. 

INFLAMMATION OF THE BLADDER AND URINARY 

Fever. 8 vo, 5 s. [1888 

II. 

EULABaEKEENT OF THE PBOSTATE: ite Treatment and 

Radical Cure. Fourth edition, with plates, 8 vo, 6 s. [1011 

III. 

SPRAINS; THEIR CONSEQUENCES AND TREATMENT. 

Second Edition, crown 8 vo, 4 s. fid. [1894 


GEORGE R. MURRaV, m.a., m.d. camb., hon. d.c.l. durh., f.r.c.p. 

Professor of Systematic Medicine in the Victoria Univasity of Manchester; Physician to the Manchester 
Royal Infirmary : formerly Heath Professor of Comparative Patholofiy in the University of 
Durham ; Phystaan to the Royal infirmary, Neuicastle. 

DISEASES OF THE THYROID GLAND. Part 1., Myxcedbma and 
Cretinism. With 25 Illustrations, demy 8 vo, 7 s. fid. [1900 


WILLIAM MURRAY, m.d., f.r.c.p. lond. 

I. 

ROUGH NOTES ON REMEDIES. Sixth Edition, with an additional 
Chapter. Maps, crown 8 vo, 4 s. net, [1908 

II. 

ILLUSTRATIONS OF THE INDUCTIVE METHOD IN MEDI- 

cine. Crown 8 vo, 38 . fid. ** [1091 


WILLIAM MURRELL, m.d., f.r.c.p. 

Principles and 
'S of Edinbrygh, 

m. 

WHAT TO DO IN CASES OF POISONING. Eleventh Edition, 
joy^l same, 38 . net. fiut reaiy, [1912 
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, G. H. F. NUTTALL, m.a., m.d. ^ ^ 

University Lecturer in Bacteriology and Pieventive Medictne, Cambridge. 

tfLOOD IMMUNITY AND BLOOD RELATIONSHIP. 

Including Original Researcheg by G. S. Graham-Smith, m.a., etc., and T. S. P. ' 
Strangeways, m.a., m.r.c.s. Medium 8vo, 15s. lut. [1904 


G. H. F. NUTTALL, m.a., m.d., etc. 

AMD 

G. S. GRAHAM-SMITH, m.a., m.d. 

University Leciuieron Hygiene, Cambridge. 

THE BACTERIOLOGY OF DIPHTHERIA. Including Sections 

on the History, Epidemiology and Pathology of the Disease, tlie Moitality 
caused by it, the Toxins and Antitoxins and the Serum Disease. By 

F. Loeffler, m.d., Arthur Newsholme, m.d., F. B. Mallory, m.d,, 

G. S. Graham-Smith, m.d., George Dean, ^ m.d., W. H. Park, mIU., and 

C. F. P. Bolduan, m.d. Edited by G. H. F.^Nuttall and G. S. Graham- 
Smith. Imperial 8vo, 25s. net. *' \ [1908 


G. H. F. NUTTALL, m.a., m.d., etc.; CICIL WARBURTDN, 
m.a., F.2.S.; W. F. COOPER, B.A., F.Z.S.; and L. E. ROBINSON, 

A.K.C.SC. 

TICKS : a Monograph of the Ixodoidea. 

Part i.. The Argasidse. Roy. 8vo, 5s. net. [1908 

Part ii.. The Ixodidse. Roy. 8vo, 12s. net. 

Section i. Classification ; Section 2, Thd’Genus Icodes. [1911 


GEORGE OLIVER, m.d. lond., f.r.c.p. lond. 


I. 


STUDIES IN BLOOD PRESSURE. PHYSIOLOGICAL AND 

Clinical. Second Edition, enlarged, roan, rounded corners, fcap. 8vo, 4s. net. 

[1908 


II. 

BLOOD-PRESSURE AND TISSUE-LYMPH CIRCULATION: 

The Olivcr-Sharpey Lectures, 1904, with addenda. [Preparinfr. 

r III. 

A CONTEIBTJTION TO THE STUDY OP THE feLOOD AND 

BLOOD-PRESSURE ; founded on Portions of the Croonian Lectures delivered* 
before the Royal College of Physicians, London, i8g6, with Considerable Exten- 
sions. With Illustrations, demy 8vo, 7$. 6d. [1901 


HARROGATE AND ITS ^li^A'fERS : Notes on, the Climate of 
* Harrogate, and on the Chemistry of the Mineral Spring. With Map of the 
Wdl6, crown 8vo, 28. 6d. ^ [1881 
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DR. A. ONODI. 

Lecturer on Rhino-Laryngology in the Umverttty of Budapett, 

THE ANATOMY OF THE NASA.L CAVITY, AND ITS AOCES- ' 

sory Sinuses. An Atlas for Practitioners and Students. Translated by St Clair 
Thomson, M.D. Lond., F.R.C.S. Eng., M.R.C.P. Lond. With plates, small 4^0, 
68. net, [1895 


SIR WILLIAM OSLER, Bart., m.d., f.r.c.p. lond., f.r.s. 

Rtgiut Proftssor of Medicine, University of Oxford; Honorary Professor of Medicine, Johns 
Hopktns Unmrstty, 

I. 

jEQIJANIMITAS. With other Addresses to Medical Students, 

Nurse&j and Practitioners of Medicine. Second Edition, second impression, 
post 8vo., 66. net. [1910 

, II. 

ON CHOREA AND CBfT)REIPORM AFFECTIONS. Large 8 vo, 58. 


KURRE W. OSTROM. 

Instructor in Massage and Swedish Movements in the Philadelphia Polyclinic and College for 
Graduates in Medicine, 

MASSAGE AND THE ORIGINAL SWEDISH MOVEMENTS ; 

their application to various diseases of the body. Sixth Edition, with 115 
Illustrations, crown 8vo, 3s. 6d. net. [1906 


STEPHEN PAGET, f.r.c.s. 

Member of the Faculty of Medicine, University of London; Senior Secretary, Surgical Section, Royal 
Society of Medicine; Hon. Secretary, Research Defence Society, Src. 

I. 

POB AND AGAINST BXPBBIMBWT 8 ON ANIMALS. (The 

Royal Commission on Vivisection, 1906-1908). With an Introduction by the 
Right Hon. the Earl of Cromer, O.M., G.C.M.G., G.C.B., President, Research 
Defence Society. Crown 8vo, 3s. 6d. net. [Ready shortly, 

II. 

A SHORT ACCOUNT OP THE ROYAL SOCIETY OP MEDI- 

cinc. DemySvo. [Jn the Press. 


CHARLES A. PARKER, f.r.c.s. edin. 

Auistant Surgeon to the Hospital for Diseases of the Throa^ Golden Square, London 

POST-NAS Ai GROWTHS. Demy 8 vo, 48. 6d. [1894 


^ ROBERT W. PARKER. 

’ SAior Surgeon to the East London HospitaFfor Qiiildren ; Surgeon to the German H ospital. 

DIPHTHERIA; ITS NATURE AND TREATMENT, WITH 

* Srftcial Reference to the Operation, After-Treatment, and Complications oi 
Tacheotomy. Third Edition, with Illustrations, 8vo, bs, ^ * [iwl 
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LOUIS C. PARKES, m.d., d.p.h. lond. univ. 

CofkuUing Sanitary Adviser to H.M, Office of Works; Civilian Sanitary Member of the Advisory 
Board for Army Medical Services; Examiner in Public Health to the Royal Colleges of 
Physicians and Surgeons, London: Medical Officer of Health for the Metropolitan 
Borough of Chelsea; Fellow of the Royal Sanitary institute. 


HENRY R. KENWOOD, m.b,, f.r.s. edin., d.p.h. lond. 

Chadwick Professor of Hygiene and Public Health in the University of London; Examiner in 
Public H^Jth to the Royal Colleges of Physicians and Surgeons, London; Medical Officer 
of Health and Public Analyst for the Metropolitan Borough of Stoke Newington; Fellow 
of the Royal Sanitary Institute, &c. 


HYGIENE AND PUBLIC HEALTH. Fourth Edition, with two Plates 
and 86 other Illustrations, demy 8vo, T2s. 6d net. [1911 

[Lewis’s Practical Series]. 


LOUIS C. PARKES, m.d., d.^.h. lond. univ. 

HOUSE-DBAINAGE, SEWERAGE AND SEWAGE DISFOS^AL 

in Relation to Health. The Chadwick Lectures delivereJ at the University of 
London, February, 1909. Crown 8vo, 2s. net. » [1909 


INFECTIOUS DISEASES, NOTIFICATION AND PBEVEN- 

tion. Fcap. 8vo, cloth, 2S. 6d. [1894 


G. V. POORE, m.d.,'V.r.c.p. 

Late Professor 0/ Medical Jurisprudence, University College ; Assistant Physician tc, and Physician tn 
charge of the Throat Department of, .University College Hospital. 

LECTURES ON THE PHYSICAL EXAMINATION OF THE 

Mouth and Throat. With an Appendix of Cases. 8vo, 38. 6d. [1881 


SIR RICHARD DOUGLAS POWELL, Bart., k.c.v.o., m.d. lond. 

Fellow oj the Royal College of Physicians ; Physician in Ordinary to His Majesty the King; Consulting 
Physician to the Middlesex Hospital ; Consulting Physician to the Brompton Hospital, &c. 

AND 

P. HORTON-SMITH HARTLEY, m.v.o., m.d. cantab., f.r.c.p. 

Physician, with charge of Out-patients, St. Bartholomew's Hospital; Physician Brompton Consumption 

Hospital, &c. 

ON DISEASES OF ^HE LUNGS AND PLEUBJE, including 

Tuberculosis and Mediastinal Growths. Fifth Edition, with 2$ plates (six in 
colour), and other illustrations, demy 8vo, 21B. net. [1911 


SIR RICHARD DOUGLAS POWELL, Bart., k.c.v.o., m.d. lond.J 

Fellow of the Royal College of Physicians ; Pl^sio'an M Ordinary to His Majesty the King; Consulting 
Physician to the Middlesex Hospital; Consulting Physician to the Brompton Hospital, ^c. 

THE LUHLEIAH LECTUAE8 OH THE FAIHCIFLES WHXOk 

Govern Treatment in Diseases and Disorders of the Heart. With coLured 
Diagrams, d^^rny 8vo, 6s. • [1899 
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TABLE OF FHTSICAL EXAMINATION OP THE tUNOS: 

with NotCj on International Nomenclature of Physical Signs (reprinted froni 
Sir R. D. Powell’s “ Diseases of the Lungs ”). On one sheet, 6 d. 


D’ARCY POWER, m.a., m.b. oxon., f.r.c.s. eno. 

Suri^eon to St. BartholomenTs ffospital; Senior Surgeon to the Victoria Hospital for Children, 
Chelsea; Examiner in the Untverstty of Durham; Member of the Conjoint Examining Board 
</ the Royal College of Physicians {Lond.) and of Surgeons (Eng ). 

THE StTBOICAL DISEASES OP CHILDBEN AND THEIB 

Treatment by Modern Methods. With Illustrations, crown 8 vo, los. 6 d, [1895 

[Lewis’s Practical Series]. 


HANS PRZIBRAM, ph.d. 

* Lecturer »» the University of Vienna. 

EMiBRYOQENY. An account of the laws governing the develop- 
ment of the Animal egg* as ascertained through experiment. With i 6 plates, 
roy. 8 vo, 7 s. 6 d. net. ^ [1908 


DR. THEODOR PUSCHMANN. 

Public Professor %n Ordinary at the Unmrsity of Vienna. 

A HISTORY OP MEDICAL EDUCATION PROM THE MOST 

Remote to the Most Recent Tii^s. Translated and edited by Evan H. Hare, 
M.A. Oxon., F.R.C.S. Eno., L.SA. Demy 8 vo, 21 s. [1891 


C. H. RALFE, M.A., M.D. CANTAB., F.R.C.P. LOND. 

Auistant Phyoieian to the London Hospital; Examiner in Medicine to the Univernty of 
Durham, &e.,&c. 

A PRACTICAL TREATISE ON DISEASES OP THE EID- 

neys and Urinary Derangements. With Illustrations, crown 8 vo, los. 6 d. [1885 

[Lewis’s Practical Series). 


L. BATHE RAWLING, m.b., b.c. cantab., f.r.c.s. eng. 

Surgeon, with charge of Out-Patients, Demonstrator of Practical and Operative Surgery, late Senior 
Demonstrator of AMtomy, St. Bartholomew's Hospital; late Assisi&nt Surgeon to the German 
Hospital, DMtott ; late Hunterian Professor, Royal College of Surgeons, England. 

LANDMARKS AND SURPACE MARKINGS OP THE HUMAN 

Body. Fifth Edition, demy 8 vo, 29 plates (mostly in colour), comprising 33 
figures, 5 s. net. ready. [1912 


F. R. COWPER REED, m.a., f.o.s. 

[See Cambridge Geological Sefie8,*page 6. 
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" H. A. REEVES) f.r.c.s. edin. 

( SiHior Assistant Surgeon and Teacher of Practical Surgery at the London Hospital; 
Surgeon to the Royal Orthopadic Hospital. 

BODILY DEFORMITIES AND THEIR TREATMENT: A 

Handbook of Practical Orthopaedics. With Illustrations, crown 8vo, 8s. 6d. [1885 

[Lewis’s Practical Series]. 

A. B. RENDLE) m.a. cantab., b.sc. lond. 

[See Cambridge Biologica’ Series, page 5. 


SIDNEY H. REYNOLDS, m.a. 

[See Cambridge Biological Series, page 5. 


G. E. RICHMOND, m.d. (hons.), 

B.sc., B.S., B.A. (hons.) LOND. ; D.P.H. CAMB. 

AN ESSAY UPON DISEASE; its cause and preventioii. 

cr. 8vo, 2S. net. [1907 


SAMUEL RIDEAL, d.sc. lond., f.i.c., p.c.s. 

Fellow of University CoUege, London. 


PRACTICAL ORGANIC CHEMISTRY; The Detection and 

Properties of some of the more important Oiganic Compounds. Second edition, 
lamo, 28. 6d. • [1898 

n. 

PRACTICAL CHEMISTRY FOR MEDICAL STUDENTS, re- 

quired at the First Examination of the Conjoint Examining Board in England. 
Fcap 8vo, 28. [1890 


J. JAMES RIDGE, m.d. 

Late Medical Officer of Health, Enfield. 

ALCOHOL AND PUBLIC HEALTH. Second Edition, crown 8vo, as. 

[1893 


W. RIDGEWAY, m.a., &c. 
j [See Cambridge Biological Series, page 5. 


FREDERICK T. ROBERTS, m.d., B.sc., f.r.c.f. 

Fellow of University College; Emeritus Professor of Medicine and Clinical Medicine at Univerr'dy 
College; Consulting Physician to University College Hospital; Consulting Physician to Brompton ^ 
Consurptw., Hospital, &c. 


T^E THEORY AND PRACTICE OF MEDICINE. Tenth Edition, 
with Illustrations, in one volume, large 8vo, with Appendix, 1900, 12s. 6d. nee. 

, ^ .. [1909 
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R. LAWTON ROBERTS, m.d. lond., d.p.h. camb., M.R.dts. enq. 

HoMorary Life Member of ^ and Lecturer and Examiner to, the St. John Ambulance AsiOciaHon; 
y.P./of County of Denbigh, 

1 . 

ILLUSTHATED LECTTTBES ON AMBULANCE WOBE. ’ 

Fifth Edition, copiously Illustrated, crown 8vo, as. 6d. [1895 

II. 

ILLUSTRATED LECTURES ON NURSING AND HYGIENE. 

Third Edition, with Illustrations, crown 8vo, 2s. 6d. , [1900 


H. D. ROLLESTON, m.d., f.r.c.p*# 

[See Cambridge Biological Series, page 5. 


^ WILLIAM ROSE, m.b., b.s. lond., f.r.c.s. 

Professor of Surgery in King's Zolltge, London, and Surgeon to King's College Hospital. 

HARELIP AND CLEFT PALATE. With Illustrations, demy 8vo, 6s. 

[1891 


BERNARD ROTH, f.r.c.s. 

Orthopadic Surgeon to the Royal Alexandra Children's Hospital, Brighton, &c. 

THE TREATMENT OP LATERAL CURVATURE OP THE 

Spine : with Appendix giving an Analysis of 1000 Consecutive Cases treated by 
“ Posture and Exercise ” exclusively (without Mechanical Support). Second 
edition, with Photographic and other Illustrations, royal 8vo, los. 6d. [1899 


A. RU%SELL, M.A., M.I.E.E. 

[See Cambridge Physical Series, page 6. 


PROF. E. RUTHERFORD. 

[See Cambridge Physical Series, page 6. 


F. W. SAUNDERS, m.b. 

STEPPING STONES TO HEALTH ON THE NILE. 

Crown 8vo, is. net. [1911 


W. G. SAVAGE, B.sc,, m.d. lond., d.p.h. 

County Medical Officer of Health, Someiset; late Lecturer on Bacteriology and 
Public Health, Vniveniiy College, Cardiff, &c. 

TEE BACVEBIOLOGICAL EXAMINATION OF WATEB- 

Supplies. With tables and illusttations, poet 8vo, 6 b. 6d. net, [1906 


JOHN SAVORY. 

l» Member of the Society of Apothecaries, London. * 

i COMFENBIUM OF DOMESTIC MEDICINE AND CdM- 

panion to thei Medicine Chest: Intended as a source of easy reference for 
4jiClygynien> Master Mariners, and Tfavellers; and for Families resident at a 
di^anoe from professional assistance. Tenth Edition, sm. 8vo, 56. , [1886 
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G. F. C, SEARLE, m.a., f.r.s., &c. 

[See Cambridge Physical Series, p. 6 , 


H. HAROLD SCOTT, m.d. lond., m.r.c.s., l.r.c.p., &c. 

POST-GRADUATE CLINICAL STUDIES FOR THE GENE- 

ral Practitioner. Illustrated with a Chart and 35 Diagrams, demy 8 vo, 8 s. 

[1907 

W. N. SHAW, sc.D. F.R.S., &c. ^ 

[See Cambridge Physical Series, page 6 . 


A. C. SEWARD, M.A., F.G.s. 

[See Cambridge Biological Series, page 5 . 


A. E. SHIPLEY, M.A., 

AND 

E. W. MACBRIDE, a.a, 

[See Cambridge Biological Series, page 5 . 


G. E, SHUTTLEWORTH, b.a., m.d. 

Mtdtcal Examiner 0} DtjcUtve Children to the Wtlhsdin Fducaiwn Cummittee, and formerly to the 
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